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NOVEL BEN7^TmA7.EPlNi?« AND IIRFiS THEREOF 



Weld of the invention 

5 The present invention relates to novel benzothiazepines, their pharmaceutical 

compositions and methods of use. In addition, the present invention relates to therapeutic 
methods for the treatment and prevention of various diseases especially Alzheimer's disease 
and other diseases relating to the deposition of amyloid. 

10 Background of the invention 

Alzheimer's Disease (AD) is a progressive, neurodegenerative disease characterized • 
clinically by progressive loss of memory, cognition, reasoning, judgment and emotionally 
stabUity. AD is a common cause of dementia in humans and a leading cause of death in the 
15 United States. AD has been observed in races and ellmic groups woridwide and presents a 
major public health problem throughout the worid. No treatment that effectively prevents AD 
or reverses the clinical symptoms and underlying pathophysiology is currently avaUable and 
disease is currentiy considered among experts to be incurable. 

20 The histopathological manifestations of AD are characteristic lesions known as 

amyloid (or senile) plaques and neurofibrillar tangles that are found in the regions of Ae brain 
associated with memory, reasoning and cognition. Similar alterations are observed in patients 
with Trisomy 21 (Down's syndrome) and hereditary cerebral hemorrhage with amyloidosis of 
the Dutch-type. 

25 « _ . 

The major constituent of amyloid plaques is amyloid p protein. Amyloid p protein is 
' derived from the proteolytic cleavage of amyloid precursor protein (APP). Processing of APP 

to amyloid p protein and other APP fragments is governed by a group of enzymes known as 
: secretases. One type of secretase, 7-secretase, is responsible for the protein cleavage that 

! 30 produces amyloid p protein; Compounds that inhibit either P or 7 secretase activity, either 
: directly or indirectly would reduce the production of amyloid p protein resulting in the 
\ treatment or prevention of disorders associated with amyloid P protein. Thus there is a 
" : continuing need for compounds that inhibit amyloid p protein production. The present 
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invention meets this and related needs by providing a family of novel compounds and related 
methods of use.. 

Summary of the invention 

5 

In accordance with the present invention, the applicants have hereby discovered novel 
compounds that inhibit 7 secretase and thereby inhibit fhe production of amyloid p protein. 
The invention includes pharmaceutically acceptable salts or prodrugs of such compounds. 
Also in accordance with the present invention applicants provide pharmaceutical 
10 . compositions and a method to use invention compounds in tiie treatment of degenerative 
neurological disorders. 

Detailed description of the Invention 
15 Provided herein are novel compounds of structural diagram (I): 



r' 



wherein: 

20 XisC,0,NR*,S02 0rS; 

At' is a 5- or 6-membered aromatic or heteroaromatic ring optionally substituted with 
Oy 1, 2, or 3 moieties» said ring having 0» 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

is H, Cr6alkyl, C3-6cycIoalk>d, Cs-ealkenyl, C2-4alkylNR"R^ Ci-4alkylCOR**; or 
25 Craalkylphenyl substituted with 0, 1 , 2 or 3 R*"; 

R' and R^ are, at each occurrence independendy selected from H, Cr4alkyi or Cs- 
6cycloalkyl, or R' and R^ and tiie N to which they are attached in combination form a S or 6- 
membered N4inked heterocycle having 2 nitrogen or, I nitrogen and 1 oxygen, ring atoms, 
wherein the non-linked nitrogen is substituted with R^; 
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is, at each occurrence independently selected from H, Crsalkjl, or substituted 
phenyl with 0, 1, 2, or 3 R*; 

R"^ is, at each occurrence independently selected from Cr^Bikyli Ci-jalkoxy, or NR"R^; 

R^ is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, NO2, 
CF3, Crealkyl, or Ci^koxy; 

R^ and R^ are at each occurrence independently selected from H, Ci-^alkyl, C4-6 
cycloalkyl, aryl, or heteroaryl, or R^ and R^ in combination form a fiised phenyl moiety that 
may be substituted with 0, 1 or 2 R^ moieties, 

R^ is NO2, F, CI, Br, I» CF3, CN, Ci-6alkyl, or C|-6alkoxy; 

R^sHorCHR'R^ 

R^ is Ci-3alkylR^ or CH(0H)R'°; 

R^ and R^ are, at each occurrence independently selected from Cr4alkyi, OH, SH, 
CH2SCH3, CONH2, CH2CONH2, CO2H, CH2CO2H, (CH2)3NHCH(NH2)2, 
Ci-4alkylamine, indole, imidazole, phenyl or hydroxyphenyl; 

R^ is phenyl substituted with 0, 1, 2 or 3 K"; 

R"°isalkylorR^ 

or a pharmaceutically acceptable salt thereof. 
Another embodiment of the invention occurs wherein: 
Xis C, O, NR\ S02orS; 

Ar^ is a 5- or 6-membered aromatic or heteroaromadc ring optionally substituted with 
0, 1, 2, or 3 moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 1 oxygen and 1 sulfur atom; 

R' is H, Crealkyl, Ca-ecycloalkyl, Ca-ealkenyl, C2-4alkyiNR*R^ Cr4alkylCOR^; or 
Cr 3alkjiphenyl substituted with 0, 1 , or 2 R*; 

R' and are, at each occurrence independently selected from H, Ci-4alkyl or 
cycloalkyl, or R" and R^ and ttie N to which they arc attached in combination form a 6- 
membered N-linked heterocycle having 2 nitrogen or, 1 nitrogen and 1 oxygen, ring atoms, 
wherein the non-lmked nitrogen is substituted with R^; 

R^ is, at each occurrence independraitly selected from H, Ci-salkyl, or phen>4; 

R^ is, at each occurrence independently selected from Ci-3alk>1, or NR'R^ 

R* is, at each occurrence independently selected from OH, F, CI, Br, I, CN, NQz, CF3, 
Ci-3allq4, or Ci^alkoxy; 
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and are at each occurrence independently selected from H, CreallQ^* C4-6 



cycloalkyl, or aryl, or R^ and R^ in combination form a fused phcnjl moiety that may be 



5 



substituted with 0, 1 or 2 moieties, 

R^ is NO2, F, CI, Br, I, CF3, CN, CpSalkyl, or Cr3alkoxy; 

RMsHorCHRV; 

R^ is CraalkylR^ or CH(OH)R^^ 



R^ and R^ are, at each occurrence independently selected from H, Ci-4alkyl, OH, 
COKH2, CHiCONHi* CO2H, CH2CO2H, (CH2)3NHCH(NH2)2, 



10 



Cr4alkylamine, indole, imidazole, phenyl or hydroxyphenyl; 
R' is phenyl substituted with 0, 1, or 2 R*; 



R^^isalkylorR^ 
Another embodiment of the invention occurs wherein: 
XisC,0,NR',SO2 0rSr 

Ar^ is a 5- or 6-membered aromatic or heteroaromatic ring optionally substituted with 
15 0, 1, 2, or 3 R^ moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 1 oxygen and 1 sulfur atom; 

R^ is H, Crealkyl, Cj-ecycloalkyl, C2-4alkyl^IR"R^ Cr4alkylCOR^; or Craalkylphenyl 
substituted with 0, 1, or 2 R^ 

R" and R*' are, at each occurrence independently selected from H, Cr4alkyl or 
20 cycloalkyl, or R" and r'' and the N to which they are attached in combination form a 5- 

membered N-linked heterocycle having 2 nitrogen or, 1 nitrogen and 1 oxygen, ring atoms, 
wherein the non-linked nitrogen is substituted with R^; 



25 



R*" is, at each occurrence independently selected from H, Crsalkyl, phenyl; 
R** is, at each occurrence independently selected from Ci-aalkylor NR"R^; 

is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, NO2, 



CF3, Crfialkyl, or Ci^alkoxy; 

R^ and R^ are at each occurrence independently selected fit)m H, Cj-ealkyl, C4-6 



cycloalkyl or aryl or R^ and R^ in combination form a fused phenyl moiety that may be 



30 



substituted with 0, 1 or 2 R^ moieties, 

R^ is H, NO2, F, CI, Br, I, CF3, Crealkyl, or Ci-salkoxy; 

RMsHorCHR'^R^ 

R^ is C^alkylR^ or CH(0H)R'^; 

n is 0, 1 or 2; 
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and are, at each occurrence independently selected from H, Cr4all^, OH, 
•2DNH2, CH2CONH2, CO2H, CH2CO2H, (CH2)3NHCH(NH2)2, 
Ci-4alkylamine, indole, imidazole, phenyl or hydroxyphenyl; 
R' is phenyl substituted with I , or 2 R*; 
R***isalkyIorR^ 
Anotfier embodiment of the invention occiirs wherein: 
XisC,0,NR\S02or S; 

Ar' is a 5- or 6-membered aromatic or heteroaromatic ring optionally substituted with 
2, or 3 R" moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
^4t than 1 oxygen and 1 sulfiir atom; 

R* is H. Ci-6alkyl, C3-6cycloalkyI, C2-4alkylNR"R^ C,-4alkylCOR^; or Crjalkylphenyl 
.abstituted with 0, or 1 R"; 

R* and R^ are, at each occuirence Independently selected from H, Cr4alkyl or C5- 
ecycloalkyl, or R» and R** and the N to which they are attached in combination form a 6- 
mcmbered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R""; 

R** is, at each occurrence independently selected from H, d-aalkyl; 

R is, at each occurrence independently selected from Ci-^alkyl; 

R* is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, N02» 
CF3,Ci-6alkyl; 

R^ and R^ are at each occurrence independently selected from H, Ci-ealkyl, or R^ and 
R^ in combination form a fused phenyl moiety that may be substituted with 0, 1 or 2 R^ 
moieties, 

R^is H, F, CI, Br, I, CF3, Cr^alkyl; 

R^isHorCHRV; 

R^ is Ci-aalkylR^ or CH(OH)R'^- 

nisO, 1 or 2; 

R^ and R* are, at each occurrence independently selected from H, Ci-4allg^l, OH, 
CONH2, CH2CONH2, CO2H, CHiCQzH, (CH2)3NHCH(NH2)2, 
Ci-4alkylamine, phenyl or hydroxyphenyl; 

R' is phenyl substituted with 1 , or 2 R^ 

R^^isalkylorR^ 
Another embodiment of the invention occurs wherein: 
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Xis C,0, SQzorS; 

Ar^ is a 5- or 6-membered aromatic or heteroaromatic ring optionally substituted with 
0, 1, or 2 R* moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfiir atonis; 
R} is H, Crealkyl, Cj-ecycloalkyl, C2-4alkylNR'R^ Cr4alkyICOR^; 
5 R" and R^ are, at each occurrence independentiy selected from H, Ci-4allQrl or C5- 

6Cycloalkyl, or R* and R^ and the N to which they are attached in combination form a 6- 
membered N-linked heterocycle; 

R^ is, at each occurrence independently selected from Ci-3alkyl; 

is, at each occurrence independentiy selected from H, OH, F, CI, Br, I, NO2, CF3, 
10 orCj-6alkyl; 

R^ and R^ are at each occurrence independentiy selected from Ci-6allo^l or R^ and R^ * 
in combination fonri a fused phenyl moiety that may be substituted with 0, 1 or 2 moieties, 

R^isH,F,Cl,Br,I,CF3; ' 

R*isHorCHR^R^ 
15 R^ is Ci-3alkylR^ or CH(OH)R^^; 

R^ and R* are, at each occurrence independentiy selected from H, Ci-4aUQ^l, OH, 
CONH2, CH2CONH2, CO2H, C,.4alkyiamine, phenyl or hydroxyphenyl; 

R' is phenyl substituted with 1, or 2 R*; 

R^^isalkylorR^ 
20 Another embodiment of the invention occurs wherein: 

XisC,0,SC)2orS; 

Ar' is a 6-membered aromatic or heteroaromatic ring hawng 0, or 1 nitrogen, oxygen 
or sulfur atoms; 

R* is H, Cr^alkyi, Ca-ecycloalkyl, C2-4alkylNR'R^ Cr4alkylc6R*'; 
25 R* and Br are, at each occurrence independentiy selected from H, Cr4alk5d or C5- 

6Cycloalkyl; 

R^ is, at each occurrence independentiy selected from Ci-salkyl; 
R* is, at each occurrence independentiy selected from H, OH, F, CI, Br, I, CF^; 
R^ and R^ are combined to form a fused phenyl moiety substituted with 0, 1 or 2 R^ 
30 moieties, 

R^isH,F,Cl,Br,I,orCF3; 

R*isHorCHR^R"; 

R^ is CrsalkylR' or CH(OH)R*®; 
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R'' and are, at each occurrence independently selected from H, or OH; 

R^ is phenyl substituted with 2 R^ 

R^^isR^ 

Another embodiment of the invention occurs wherein X is C, O, SOa or S. 
Another embodiment of the invention occurs wherein: 

Ar^ is a 5-or 6-membered aromatic or heteroaromatic ring optionally substituted with 
0 or 1 R® said ring having 1 nitrogen, oxygen or sulfur atom. 
Another embodiment of the invention occurs wherein: 

R} isH. Crealkyl, Ca-ecycloalkyl, C2-4alkylNR"R^ 
Another embodiment of the invention occurs wherein: 

R* and R** are, at each occurrence independently selected from H, Cr+alkyL 
Another embodiment of the invention occurs wherein: 

R^ and R^ are combined to form a fused phenyl moiety substituted with 0, 1 or 2 R^. 
Another embodiment of the invention occurs wherein: 

R** is, at each occurrence, independently selected from F or CL 
Another embodiment of the invention occurs wherein R^ is F or CL 
Another embodiment of the invention occurs wherein R"* is H or CHR^R*. 
Another embodiment of the invention occurs vrtierein R^ is CrjalkylR^ or CH(OH)R . 
Another embodiment of the invention occurs wherein: 

R^ and R® are, at each occurrence independently selected from H or OH. 
Another embodiment of the invention occur? wherein R^ is phenyl substituted with 2 R*'. 
Another embodiment of the invention occurs wherein R^^ is phenyl substituted with 2 R*. 
Another embodiment of the invention occurs wherein: 
XisC,0, SOzorS; 

R^ is H, Ci-6alkyl, C3-6cycloalkyl, C2-4alkylNR"R^; 

R* and R^ are, at each occurrence independentiy selected from H,or Ci-4alkyl; 

R^ and are combined to form a fused phenyl moiety substituted with 0,1 or 2 R^; 

R*" is, at each occurrence F; 

R^isForQ; 

RMsH,orCHR''R^ 

r5 is C,-3alkylR^ or CH(0H)R'°; 

R^ and R^ are, at each occurrence independently selected from H or OH; 
R^ is phenyl 3, 5-disubstituted withF; 
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r'° is phenyl 3, 5-disubstituted with F. 
In a further embodiment the present invention provides a compound selected from: 
(2S>N-[(2S3S)-5-cyclohexyl-2-(2,5-difluorophenyi)-4-oxo-2^,4.5-tetiahydto-l,5- 

benzothiazepin-3-yl]-2.{[(3,5-difluorophenyl)aoetyllamino}propanamide; 

(2S)-N-[(2IUR>5-cyclohexyl-2-(2,5-difluorophenyl>4-oxo-2,3,4^-tetrahydK>-l,5- 
benzothiazepin-3-yl]-2-{[(3,5-difluorophenyl)acetyllamino}propanamide; 

(2S)-N-[(2S^R>5-cyclohexyl-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5- 
benzothiazepin-3.yll-2-{l(3,5-difluorophenyl)acetyl]amino}propanamide; 

(2S>-N-((2R.3S>5-cyclohexyl-2-(2,5-difluorophenyl)-4-oxo-2^,4.5-tetrahydro-l,5- 
benzothiazepin-3-yI]-2-{[(3,5^ifluorophenyl)acetyl]amino}propanamide; 

(2S>2.{[(3,5-difluorophenyl)acetyllamino}-N-[(2S.3S)-2-(2,5-difluoiophenylH-oxo-23,^ 
tetrahydro-l,5-ben2otiuazepin-3-yl]propanamide; 

(2S>2-{[(3,5^ifluorophenyl)acetyllanuno}-N-[(2R3R)-2.(2,5-difluorophenylH-oxo- 
2^,4,5-tetrahydro-l,5-ben20thiazepin-3-yl]propanamide; 

(2S>-2-{[(3,5-difluoiophenyl)acetyl]amino)-N-((2R^S>2-(2,5-difluorophenyl)-4-oxo- 
2;j,4,5-tetiahydro-l,5-benzothiazepin-3-yl]propanamide; 

(2S>2.{[(3,5-difluorophenyl)acetyl]amino}.N-[(2S,3R>2-(2,5^ifluorophenyi)^x 
23,4,5-tetrahydro-l,5-benzothiazepin-3->i3propanamide; 

(2S)-2-{[(3,5-difluorophenyl)acetyllamino)-N.[(2S^S>2K2,5-difluoropheny!H-<>xo-2.3.4.^ 
tetrahydro-l,5-ben20thiazepin-3-yll-3-hydroxypropanamide; 




(2S>2-{[(3.5-difluorophenyl)acetyl]anuno}.N-[(2R3R>2-(2,5-difluon>phenyl)-4-oxo- 
2,3,4,5-tetrahydio-l,5-benzothiazepin-3-yl]-3-hydroxypn>panamide; 




Intel Patent- och reg.veitet 
2002 -lO- 03 



I00S48 



• 9- 



(2S)-2-{[(3,5-<lifluorophenyl)acetyl]amino}-N-[(2R;jS)-2-(2,5-^^ 
23,4^-tetrahydro-l,5-benzothiazepinO-yl]-3-hydroxypropanaimd 

(2S)-2-{[(3.5-4ifluorophenyl)acetj4]amino}-N-[(2S,3R>-2K2,5Hlffluoropheny0 
5 23)4,S-tetrahydio-l^-benzothiazepin-3-yl]-3-hydroxyprDpanami^ 

N^.[(3,5-difluorophenyl)acetyl]-N'-{(2R,3R>2-(2,5-difluorophenyl)-5-[2. 
(dimethylamino)ethyl]-4-oxo-2,3,4,5-teti^ydro-l»5-benzothiazep 

10 N^-[(3,5-difluorophenyl)acetyl]-N'-{(2S,3S)-2-(2,5-difluomphenyl)-5-[2- 
(dimethylaramo)ethyl]-4-oxo-2,3,4,5-tetrahydro-U5-benzothi^^ 

N^.[(335.difluorophenyl)acetyI].N'-U2R,3S)-2.(2,5-dmuorophenyl)-5-[2- 
(dimethylamino)ethyl]-4-ox()-23A5-tetrahydro-l,5-benzothiazepin-3-^^ 

15 

N^4(3,5-difluorophenyl)acetyI]-N'.{(2S3R>2K2,5Klifluorophenyl)-5-[2. 
(dimethylainino)ethyl]-4-oxo-23,4,5-tetrahydro-l,5-benzothiazepi^ 



N^-[(3,5-difluorophenyl)acetyl]-N'-[(2R^R>2-(2,5-difluorophenyl>5-methyM 
20 tetrahydrc)- l,S-benzothiazepin-3-yl]-L-aianinamide; 

N^-[(3,5-difluorophenyl)acetyl].N^-[(2S^S>2-<2,5^ifluorophenyl)-5-meft^^ 
tetrahydro- l,5-benzothiazepiii-3-yl]-L-alanmamide; 



25 N^-[(3,5-difluon)phenyi)acetyl]-N^-[(2R,3S>2-(2,5-difluon)phenyl)-5-m^ 
tetrahydro- 1 ,5 -ben20thiazepin-3 -yl ]-L-alaninainide; 



N^-[(3,5-difluorophenyl)acetyl].N^4(2S3R)-2K2,5-difluorophenyl>5-meft^^^ 
tetrahydro-1 ,5*beiizothiazepin-3-^]-L-^daninamide; 



N^-[(3,5-difluorophenyl)acetyl]-N'-[(2R,3RH-oxo-2-phenyl-2,3A54^ 
benzoti[iiazepin-3-yI]-L-alamnaimde; 
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N^-[(3,5-difluorophenyl)acetyl]-N'-[(2S3S)-4-oxo-2-phenyI-23,4,5-tetrahydro.l,5- 
beiizothiazepin-3-yl)-L-.alaninanude; . 

N*-[(3,5-difluorDphenyl)acetyI].N'-[(2R^$)-4-oxo-2-phenyI-2,3,4^-tetrahydro-l,5. 
S benzothiazepin-3->4]-I^alaninamide; 

N*-[(3,5-difluorophenyl)acetyl].N'-[(2S^R)-4-oxo-2-pheny!-2,3,4^-tetrahydro-l,5- 
benzothiazepin-3-yl]-L-alaninamide; 

10 N'-[(2R3R)-2-(3,4-4i<*Iorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5-benzothia2epm^^ 
[(3^-difluorophenyl)acetyl]-L-alaniiiainide; 

N'-[(2S3S^2-(3,4-dicUorophenyIH-oxo-23,4^-tetrahydro-l,5-ben20th^ 
[(3^-difluorophenyl)acetjd]-L-alaninainide; 

15 

N'-K2R3S)-2-(3,4-dicMorophenyl)-4-oxo-23A5-tetrahydro-l,5.ben20thiaz^ 
[(3^-difluorophenyl)aceQd]-L-alamnaimde; 

N*-[(2S3R>2-(3,4-dichlorophenylH-oxo-23A5-lietrahydro-l,5-benzo41azepin^^ 
20 ((3,S-difiuorophenyl)acetyI]-L-a]aninainide; 

N'-[(2S,3S)-7-cWoio-2K2,S-difluorophenylH-<>xo-2,3A5-tetrahydro-l,5-benzotW 
yl]-N^-[(3,S-difiuorophenyI)aceQ4]-I^alatunaniide: 

25 N'-[(2R^R)-7K:hloro-2<2,5-difluorophenyI)-4-oxo-23A5-tetraIqdro-0-benzoti^ 
54]-N^-[(3,5-difluorophenyl)acetyl]rL-aIanmanjide; 

N'-[(2R^S)-7-cUoro-2<2,S-difluorophen>1)-4-oxo-2^A5-tetrahydro-l,S-beiizo 
yl]-I<l^-[(3,5-difIuorophenyl)acetyl]-Lpalaninaimde; 

30 

N'-[(2S,3RH-cliIoro.2K2,5-difluorophenylH-oxo-2^A5.tetrahydiD-l,5-benzo«^ 
yl]-N*-[(3,5-difluorophenyl)acetyl]-L-alaiimaniide; 
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N^.[(2S,3S>2-(4^hlofophenylH-oxo-23,4>tetrahydro-l,5-benzothia2epi^^ 
ttf ttuorophenyl)acetyl]-L-alanmamide; 

N' •{(2R,3R>-2.(4.chloiophenyl>4-<>xo.2^,4,5-tetrahydro-l ,5-benzothiazepin-3.yl].N^.[(3,5- 
" *i^rophenyl)acetyl]-L-alaninamide; 

t(2R^S)-2-(4-cMorophenylH-oxc)-2,3,4,5-tetrahydro-l,5-ben20thi 
?^irophenyl)acetyl]-L-alaninamide; 

^(2S,3R>-2-(4-chlorophenyl)-4-oxo-2,3,4,5-tetrahydro- 1 ,5-ben20thia2epin-3-yl]-N^-[(3,5- 
. i ^:iK)rophenyl)acetyl]-I^alaninaj^ 

N^-[(3,5-difluorophenyl)acetyI]-N^4(2S^S>2.(4-methoxyphenylH-oxo-2,3A^ 
1 ,5-benzothiazepin-3-yl]-L-alaninaniide; 

15 

N^.((3,5-difluorophen>1)acetyl]-N'-[(2R3R>2-(4-methoxyphenylH-^^^ 
l,5-benzotbia2epin-3-yl]-L-aIanmainide; 

N^-I(3,5-difluon)phenyl)acetyl]-N'-[(2R,3S)-2-(4-methoxyphenyl)-^^ 
20 l,5-benzothiazepin-3-yl]-L-alaninamide; 

N^-[(3,5-difluprophenyl)acetyl].N^-[(2S3R)-2<4-methoxyphen^ 
l,5-ben20thiazepin-3-yl]-L-alaninamide; 

. 25 N'-[(2S^S)-7-chloro-2-(2,5-dmuorophenylH-<>xo-23,4,5-tetrahydTO-l,5-benzot^^ 



yl]-N*-[(2S>2-<3,5Kiifluorophenyl)-2-hydroxyacetyl]-l^alaninamide; 

N'-[(2R,3R)-7-chloro-2-(2,5-^uorophenylH-oxo-23A54etrahydro-l,5-benzo^ 
yl]-N^[(2S)-2-(3,5-difluorophenyl)-2-hydroxyaoetyl]-L-alaninamide; 



N'-[(2R,3S)-7-cMoi:o-2<2,5-difluorophenyl)-4-oxo-23,4,54etrahydro-l^-ben^^ 
yl]-N^-[(2S>2-(3,5-difluorophenyl)-2-hydroxyacetyl]-L-alaninainide; 
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N'-[(2S3R>7-chlor(>-2-(2,5-difl|aorophenylH-oxo-2,3,4,5-tetrahydro-l,5-benzotlriazepm^^ 
yl]-NM(2S)-2-(3^-difluorophenyl)-2-hydroxyacetyl]-L-alaninaniide; 

N'-[(2R3RH-oxo-2-phenyl-23.4>tetiahydro-l,5-ben2othiazepin-3->i]-N*-^^ 
5 L-alaiunamide; 



N'-[(2S,3SH-oxo-2-phenyl-2^,4,5-telrahydtD-l,5-bcnzothiazepin-3-yl]-N*-(pheny 
L-alaninamide; 

10 N*-[(2R^SH-oxo-2-phenyl.23,4,5-tetrahydro-l^-bcnzothiazepm-3-yll-N'-(phenyiacetyl)- 
L-alaninamide; 

N'-[(2S3RH-oxo-2-phenyl-23A5-teti^ydro-l,5-ben20thiazepra-3-j4^N*-(phenylac^ 
Lralaninamide; 

15 

N^.[(3,5-difluorophenyl)acetyl]-N*-[(2S3S>2-(4-metbylphenyl)-4-oxo-2,3,4,5-tetrahydro- 
l,S-beiizothiazepin-3-yl]-L-alaninainide; 

N^-[(3,5-Kiifluorophenyl)acetyl]-N*-[(2R^R>2-(4-mefliylphenyl)-4-oxo-2;j,4,5-tetrahydio- 
20 l,5-benzothiazepin-3-yl]-L-alaninainide; 

N^(3,5-dmuorophenyl)acetyl]-N'-[(2R,3S)-2-(4-methyiphenyl)-4-oxo-2,3,4,5-tet^ 
l,5-benzothiazepin-3-yl]-L-alaninaniide; 

25 N*-[(3,5-difluorophenyl)acetyl]-N'-[(2S3R>2-(4-methylphenyl)-4-oxoi2,3,4^:tet^ 
l,5-benzo1hiazepin-3-yl]-L-alaninainide; 

N'-[(2S,3S)-7-cUoio-4-oxo-2-phenyl-2^,4^-tetralQrdro-l,5-beiizotlria2epin-^ 
difluorophenyl)ace1y]]-L-alaninamide; 



N'-[(2R,3R)-7-chloio-4-oxo-2-phenyI-2^,4>tetrahydro-l,5-beii2othia2epiiH^ 
difluorophenyl)acetyl]-L^aniiuiimde; 



30 
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N*4(2R3S>7-K:hloro-4-oxo-2-phenyl-2,3A5-tetrahydro-l,5-beiizothiazepin-3-yl]-N^^ 
difluorophenyl)acetyl>L*alaiunaimde; 

N'-[(2S^R>7-K;hJoro-4-oxo-2-phenyl-2,3,4^-tetrahydro-l,5-ben2»tWazepinO-yll-N^^ 
S difluorophenyl)ac9tyI]-L-alaninamide; 

N*-[(3,5-difluorophenyI)acetyl]-N'-[(2S,3R)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepi)i-3->d]-L-alaiunamide; 

10 N^-[(3,5-difluc>rophenyl)acetyll-N'-K2R3S)-4-oxo-2-phenyl-2,3,4^.tetrahydro-l,5- 
benzoxazepin-3-yI]-L-alaninamid9; 

N*-[(3,5-difluorophenyl)acetyl]-N-[(2IUR>4-oxo-2-phenyl-2^,4,5-tetrahydro-l,5- 
benzoxazepm-3-yl]>L-alaninainide; 

15 

N*-[(3,5-difluorophenyl)acetyI]-N'-[(2S^S)-4-oxo-2-phenyI-2^,4,5-tetrahydio-l,5- 
benzoxazepm-3-yl]-L-alaninaraide; 

NM(3,5-difluorophen^)acetyl].N'-((3S,4S>8-fluoro-2-K>xo-4-phenyl-2^,4>tetrahydro-lH- 
20 l-benzazepm-3-yl]-L-alamnainide; 

N*-[(3,5-difliH>rophenyl)acetyl]-N'-[(3R,4R)-8-fluoro-2-oxo-4-phenyl-2^A5-tetrahydro-lH^ 
I-benzazepin-3-yl]-L-alanuiamide; 

25 N 4(3,5-difluoropheiQl)acetyl]-N'-[(3R,4S>8-fluon)-2-oxo-4-phenyl-2,3,4^-tetrahydi^ IH- 
lrbenzazepia-3-)4]-L-aIaiiinaiiiide; 

N*-[(3,5-difluorophenyl)acetjd]-N'-[(3S,4R)-8-jQuoro-2K>xo-4-phenyl-23,44-tetrahy^ 
l-bei]zazepiii>3-yl]-L-alamnaimde; 



30 



N*-[(2S)-2-hydn»£y-4-methylpentanoyI]-N'-[(2S3S>2K4-meAoxyphenyl)-4K)x^^^ 
tetrahydro- l^-bei]zotfuazepin-3->i]-L-alaninainide; 
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N*4(2S)-2-hydrpxy-4.me%lpentanoyll-N'-I(2R,3R).2-(4-methoxyphenyl).4-oxo-2,3.4,5- 
tetrahydio-l,5-benzothiazepin-3-yi]-L-alaninamide; 

N*-[(2S)-2-hydroxy.4-metbylpentanoyl>N*-[(2R,3S)-2K4-methoj^phenyl).4-oxo^^ 
5 tetiahydiio-l,5-benzolfaiazepin-3-yI]-I^alaninamide; 

N2-t(2S>2-hydroxy-4-methylpentanoyl].N'-[(2S,3R>2-(4-methoxyphenyI)-4.oxo-23.4,5- 
tetFahydro-l,S-benzothiazepin-3-yl]-L-alaniiiainide; 

10 N^-[(3,5-dlfluorophenyl)acetyl].N'-[(2S^RH-oxo-2-(2-thienyl)-2^,4,5-tetrahydro.l^. 
benzothiazepin-3-yI]-L-aIaniiiaimde; 

N*-((3,5-difluorophenyl)acetyl].N'^[(2R,3S)-4-oxo-2-(2.tWenyi>23^5.tetrahydro-l,^^ 
benzothiazepin-3-yI].L.alaninainide; 

15 

N*-I(3,5-dffluorophenyI)acetyl]-N'-[(2R,3RHH)xo-2K2-thienyI)-2,3,4,5-tetrahydro-l^ 
betizothtazepin.3-yl]-L-alaninamide; 

N*.((3,5-difluorophenyI)acetyI]-N*-[(2S,3S>4-oxo-2K2-thienyl)-2,3,4^-tetrahydro-l,5- 
20 benzoihiazepm-3-^]-L>alaninaniide; 

N*-[(3,5-dmuorophenyI)acetyl]-N'-[(2R.3RH-oxo-2-(3-1luenyl)-23,4^-tetrah 
benzothiazepm-3-yl]-L^aninainide: 

25 N'-[(3,5-difluorophenyI)acetyl]-N'-[(2S^SH-<>xo-2-(3-thienyl)-23A5-te^ 
benzothlazepin.3-yl].L-alaninainide; 

l^-[(3,5-difluorophenyl)acetyl].N^[(2R^S)-4-oxo-2-(3-thienyl)-23,4,5-te 
benzothiazepin-3->i]'L--alaiunamide; 



30 



N'-[(3.5-difluorophenyl)acetyl]-N'.[(2S^RH-oxo-2K3-liuenyl)-2^,4^-tetrahydro- 
benzodiiazepin-3-yl].L-^aniiiainide: 
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N^-[(3,5-difluorophenyl)acetyl]-N'-[(2S^R)-2-(2-fui7l).4-oxo-2^,4,5-tetrahyd«^ 
benzo&iazepin-3-yl]-L-aIamnamide; 

N2-[(3,5-difluorophenyl)acetyl]-N'-[(2R,3S>2-(2-fuiylH-oxo-23,4,5-tetrahydi^l,5^ 
5 benzothiazepin-3-yi]-L'alanmaniide; 

N^-[(3,5-difluorophenyl)acetyl]-N'-[(2R;}R)-2-(2-ftiryIH-oxo-2,3,4,5-tetrahydn>^ 
benzothiazepin-3»yl]-L-alaninamide; 

10 N^-[(3,5-dlfluorophenyl)acetyl]-N'-((2S^S)-2<2-fbryl).4-<>xo-2^,4,5-tetrahydro-l,5- 
benzothiazepin-3-yl]-I^alaninainide; 

N'-[(3,5-difluorophenyl)acetyll-N*-[(2R,3R>2-(3-fuiyl)-4-oxo-2^,4,5-tetrahydro.l,5- 
benzothiazepin-3-yl]-L-alaninainide; 



N^-[(3,5-difluorophenyl)acetyl]-N'-[(2S3S>2-(3-furyl)-4-oxo-2^,4,5-telrahydro-l,5- 
benzothiazepin-3-)4]-L-alaiunainide; 

N*-[(3,5-difluorophenyl)acetyl]-N'-[(2R;JS)-2K3-furylH-oxo-2^,4,5-tetrahydrc>-l,5- 
20 benz»thiazepin-3-yl]-L-alaninamide; 

N'.[(3,5-difluorophenyl)acetyl]-N'-[(2S^R>2-(3-furyl)-4-oxo-23,4,5-tetrahydro-l,5- 
ba)Zotfiiazepin-3-yl]-L-a)anuuimide; 

25 N'-[(2S)-2-hydroxy-4-methylpentanoyl]-N'-[(2S3RH-oxo-2-phenyl-2^,4,5-tetrahydr(>-l,5- 
bCTZOxazepin-3-yl]-L-alaninamide; 

N^-[(2S>2-hydroxy-4-methylpentanoyI]-N'-[(2R^SH-oxo-2-phenyl-23.4^-tetrahydro-l,5- 
baizoxazepin-3 -yI]-L-alaninainide; 



N*-[(2S)-2-hydroxy-4-methylpentanoyI]-N'-[(2R^RH-oxo-2-phenyl-2^,4,5-tetrahydro- 
baizoxazepin-3-yl]-L-alaninainide; 
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N*-[(2S)-2-hydroxy-4-methylpentanoji]-N'-[(2S3SH-oxo-2-phenyi-2,3,4^-tetrahydK)-l,5- 
benzoxazepin-3-yl]-L-alaninainide; 



5 benzoxazepin-3-yl]-L-alamnainide; 

N*-[(3,5.dffluorophenyl)acetyl]-N'-[(2R,3S)-5-methyl-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-yI]-L-aianinaniide; 

1 0 N*-[(3,5-dtfluorophenyl)acetyl]-N' -[(2IUR).5-methyI-4-oxo-2-phenyl-2,3,4,5-tettahydro- 
l,S-benzoxazepin-3-yl]-L-alaninamide; 

N^-[(3,5-difluorophenyl)acetyl]-N'-[(2S3S)-5-methyl.4-oxc>-2-phen3d-2^,4,5.tetrahydro^ 
benzoxazepin-3-yl]-L-aIamnainide; 

15 

N'-[(2S,3S>7-chIoro-2-(2,5.difluorophenyl)-5-meth)d-4-oxo-2^,4,5-tetrahydro-l,5- 
benzothia2epin-3-ylJ-N^-[(3,5-difluorophenyl)acetyl]-L-alaniiiamide; 

N'.[{2R3R)-7-chloro-2-{2,5-difluorophenyl)-5-methyl-4-oxo-2,3,4,5.tetrahydro-l,5- 
20 benzothiazepin-3-yI]-N^-[(3,5-difluorophenyl)acety]]-I^aIaniiianude; 

N'-t(2R3S>7-chloro-2-(2,5-difluorophenyl).5.methyI-4-oxo-2^,4,5-tetrahydro-l,5- 
beiu»thiazepin-3-yl]-N'-[(3,S-difluorophenyl)acetyI]-L-daiunaimde; 

25 N'-[(2S,3R>-7-chloro-2<2,5-<Kfluon)phen)d)-5-methyI-4-oxo-2^,4,5-tetrahydro-l,5- 
baizoduazepm-3-yl]-N^-[(3,5-difluorophenyI)a(»tyl]-I^alaninaiiiide; 

N^-[(3,5-difluorophen3d)acetylJ-N'-[(6S,7S)-5-oxo-7-phenyl-l,4-fliia2epan-6-yl]-I> 
alaninamide; 

30 

N'-[(3,5-difluorophenyl)acet^]-N'-[(6R,7R)-5-oxo-7-phenyl-l,4-thia2epan-6-yl]-L- 
alaninamide; 



((3,5-difluorophenyI)acetyl]-N'-[(2S^R>5-methyI-4-oxo-2-phenyl-23,4,5-tetrahydro-l,5- 
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N^-[(3,5-difluoropheny0acetyl>N^-[(6R,7S)-5-oxo-7-phen>i-l,4-thia^ 
itfiLnlnamide; 



N^-I(3,5-difluorophenyl)acetyl]-N*-[(6S,7R)-5-oxo-7-phenyl-l,4-th^ 



- ./V.[(25,35)-7-chloro-2-(2,5-difluorophenyl)- 1 , 1 -dioxido-4-oxo-2,3,4,5-tetrahydro- 1,5- 
i3'Qa^othiazepin-3-yl]-2-{[(3,5-difluorophenyl)acetyl]amino}pro^ 

»i^V.[(2/?,3i?>7-chloro-2-(2,5^ifluorophenyl)-l,l-dioxido-4^xc)-2,3A5 
i^lhiazepin-3-yl]-2-{[(3,S-difluorophenyI)acetyl]anuno}prD^ 

fl5>-^^-[(25,3/?)-7H;Moro-2r(2,5-difluorophenyl>lJ-dioxido-4-ox 
beiizothiazepin-3-yI]-2- { [(3,S-diflu6rophenyl)acetyl]amino}propanamide; 

15 (25>iV-[(2/?,35)-7^hlon).2-(2,5-difluoiophenyl>l,l-dioxido-4H)x 

benzothiazepin-3-yl]-2-{((3,5-difluorophenyl)acetyl]amino}propan^ 

(25)-7/-[(2535>2-(3-cWorophenyl)-5-methyl-l,l-dioxido-4-oxo^^^ 
benzolhiazepin-3-yl]-2- { [(3,5-difluorophenyl)acetyl]amino} propanamide; 



(2iS)-W^[(2/?^J2)-2-(3-chlorophenyl)-5-methyI-l,l-dioxido-4K^ 
beii20thia2epin-3-yl]-2-{[(3,5-difluon)phenyl)ace^]anuno}p 

(2S)-7S?^[(25^i?)-2-(3-cMorophenyl>5.methyl-l,l-Klb^ 
25 ben2»thiazepin-3-yl]-2-{[(3,5Kiifluorophenyl)acetyl]amino}propanam^ 

' ' (25)-Ar4(2/?^5)-2-(3-cWorophenyI^5-metfayl-lJ-dioxido-4K)xo-23,4,5-teti^ydro-l> 
* - : benzothiazepin-3-yl]-2- { [(3,5-clifluorophenyl)acetyI]amuio} propanamide; 



20 



30 



or a pharmaceutical acceptable salt thereof. 
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The use of a compound as defined herein, in the raanufecture of a medicament for the 
treatment or prophylaxis of disorders associated with p-amyloid production, Alzheimer's 
disease, or Down^s Syndrome. 

5 A method for the treatment of neurological disorders associated with p-amyloid production 
comprisit^ administering to a host in need of such treatment a therapeutically effective 
amount of a compound as defined herein. 

A method for inhibiting y-secretase activity comprising administering to a host in need of 
10 such inhibition a therapeutically efiective amount of a compound as defined herein diat 
inhibits y-secretase activity. 

A method for the treatment or prophylaxis of Alzheinier's disease, or Down's Syndrome 
comprising admimstering a therapeutically effective amount of a compotmd as defined herein. 



A method for the treatment or prophylaxis of Alzheimer's disease, or Down's Syndrome 
comprising administering a therapeutically effective amount of a compound of formula (I) or 
a pharmaceutically acceptable salt as defined herein. 

20 A pharmaceutical composition comprising a compound of formula (I), as defined herein, 
together with at least.on pharmaceutically acceptable carrier, diluent or excipent. 

Definitions . 

25 The definitions set forth in this section are intended to claril^ terms used-fluoughout this 
application. The term **herein" means the entire application. 

As used in this application, Ae term ''substituted,'* as used herein, means that any number of 
hydrogens on the designated atom is replaced with a selection firom the indicated group, 
30 provided that the designated atom's normal valency is not exceeded, and that die substitution 
results in a stable compound. For example when a substituent is keto (i.e.» K>), then 2 
hydrogens on the atom are replaced. 



15 
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When any variable (e.g., K\ R^, R**, R^ etc.) occurs more than one time in any constituent or 
formula for a compound, its definition at each occurrence is independent of its definition at 
every other occurrence. Thus, for example, if a group is shown to be substituted with 0-3 R\ 
then said group may optionally be substituted with 0,1, 2 or 3 R^ groups and R* at each 
5 occurrence is selected independently from the definition of R^ Also, combinations of 
substituents and/or variables are pemiissible only if such combinations result in stable 
compounds. 

The compounds herein described may have asynmietric centers* Compounds of the present 
10 invention containing an asymmetrically substituted atom may be isolated in optically active or 
racemic forms. It is well known in the art how to prepare optically active forms, such as by . 
resolution of racemic forms or by syntiiesis from optically active starting materials. When 
required, separation of the racemic ipaterial can be achieved by metiiods known in the art 
Many geometric isomers of olefins, ON double bonds, and the like can also be piesent in the 
IS compounds described herein, and all such stable isomers are contemplated in the pres^ 
invention. Cis and trans geometric isomers of the compounds of the present invention are 
described and may be isolated as a mixture of isomers or as separated isomeric forms. All 
clural, diastereomeric, racemic forms and all geometric isomeric forms of a structure are 
intended, unless the specific stereochemistry or isomeric form is specifically indicated. 



When a bond to a substituent is shown to cross a bond connecting two atoms in a ring, tiien 
such substituent may be bonded to any atom on tiie ring. When a substituent is listed without 
indicating the atom via which such substituent is bonded to the rest of the compound of a 
given formula, then such substituent may be bonded via any atom in such substituent 
25 Combinations of substituents and/or variables are permissible only if suclf combinations result 
in stable compoimds. 

As used herein "ac3i" refers to radicals of the of the general formula -C(=0)-R^ wherein R is 
hydrogen, hydrocarb}4 radical, amino or alko>^. Acyl groups include, for example, acetyl, 
30 propionyl, benzoyl, phenyl acetyl, carboethoxy, and dimetfaylcarbamo)d. 



20 
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As used herein "aromatic" refers to hydrocarbyl radicals having one or more polyunsaturated 
carbon rings having aromatic character, (e.g., 4n + 2 delocalized electrons) and comprising up 
to about 14 carbon atoms. 

As used herein, "allcyl" or "alkylene" is intended to include both branched and straight-chain 
saturated aliphatic hydrocarbon groups having the specified number of carbon atoms. For 
example, "Ci.6 alkyl" denotes alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms. Examples of alkyl 
include, but are not lunited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, t- 
butyl, pentyl, and hexyl. As used herein, allq^l", whether a terminal substttuent or an 
alkylene group linking two substituents, is understood to specifically include both branched 
and straight-chain methyl, ethyl, and propyl. 

As used herein, "alkenyl" or "alkenylene" is intended to mclude hydrocarbon chains of either 
a straight or branched configuration with one or more unsaturated carbon-carbon bonds that 
may occur at any stable point along the chain. Examples of "Cs^ealkenyl" include, but are not 
limited to, 1-propenyl, 2-propenyl, l-butenyl, 2-butenyl, 3-butenyl, 3-methyl-2-butenyU 2- 
pentenyl, 3-pentenyl, hexenyl, and the like. 

As used herein, "alkynyl" .or "alkynylene** is intended to include hydrocarbon chains of either 
a straight or branched configuration with one or more carbon-carbon triple bonds that may 
occur at any stable point along the chain, such as ethynyl, 1-propynyl, 2-propynyl, I-butynyl, 
2-butynyl, 3-butynyl, and the like. 

As used herein, "alkoxy" or "alkyloxy" represents an alkyl group as defin^ above with the 
indicated number of carbon atoms attached through an oxygen bridge. Examples ofdlkoxy 
include, but are not limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, t- 
butoxy, n-pentoxy, and s-pentoxy. Preferred alkoxy groups are mefhoxy, ethoxy, n-propoxy, 
i-propoxy, n-butoxy, s-butoxy, t-butoxy. Similarly, "alkylthio" or "thioalkoxy" represent an 
alkyl group as defined above with the indicated number of carbon atoms attached throug^i a 
sulphur bridge. 
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As used herein, the term **aiyl" is intended to mean aromatic radicals including both 
monocyclic aromatic radicals comprising 6 carbon lEitoms and polycyclic aromatic radicals 
comprising up to about 14 carbon atoms. 

5 As used herein, "carbocycle" is intended to mean any stable 3- to 7-membered monocyclic or 
bicyclic or 7- to 13-membered bicyclic or tricyclic, any of which may be saturated, partially 
unsaturated, or aromatic. Examples of such carbocycles include, but are not limited to, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyU adamantyl, cyclooctyl, 
bicyclooctane, bicyclononane, bicyclodecane (decalin), bicyclooctane, iluorenyl, phenyl, 

10 naphthyl, indanyl, adamantyl, or tetrahydronaphthyl (tetralin). 

As used herein "cycloalkyl" is intended to include saturated ring groups, having the specified 
number of carbon atoms. For example, "Ca^cycloalkyr* denotes such groups as cyclopropyl, 
cyclobutyl, cyclopentyl, or cyclohexyl. 



• As used herein "cycloalkenyl refers to ring-containing radicals having at least one carbon- 
carbon double bond in the ring, and having in the range about 3 up to 12 carbons atoms. 

As used herein "cycloalkynyl" refers to ring-containing radicals having at least one carbon- 
20 carbon triple bond in the ring, and having in the range about 3 up to 12 carbons atoms. 

As used herein, 'Tialo" or ''halogen" refers to fluoro, chloro, bromo, and iodo. "Counterion" is 
used to represent a small, negatively charged species such as chloride, bromide, hydroxide, 
acetate, sulfate, and the like. *'Haloalkyl" is intended to include both branched and straight- 



25 chain saturated aliphatic hydrocarbon groups having the specified number of caibon atoms, 
substituted with 1 or more halogen (for example —C^w where v==l to 3 and w==l to (2v+l)). 
Examples of haloalkyl include, but are not limited to, trifluoromethyl, trichloromethyl, 
pentafluoroethyl, pentachloroethyl, 2,2,2-trifluoroethyI, 2,2-difluoroethyl, heptafluoropropyl, 
and heptachloropropyl. *'Haloalkoxy'* is intended to mean a haloalkyl group as defined above 

30 widi the indicated number of carbon atoms attached throu^ an oxygen bridge; for example 
trifluoromethoxy, pentafluoroethoxy, 2,2,2-trifluoroetiioxy, and the like. '*Halothioalkoxy" is 
intended to mean a haloalkyl group as defined above with the indicated number of carbon 
atoms attached tiuough a sulphur bridge. 
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As used herein, the tenn "heterocycle" or "heterocyclic" refersto a ring-containing 
monovalent and divalent radicals having one or more heteroatoms> independently selected 
from N» O and as part of the ring structure and comprising at least 3 and. up to about 20 

5 atoms in the rings. Heterocyclic groups may be saturated or unsaturated, containg one or 
more double bonds» and heterocyclic groups may contain more that one ring. The 
heterocyclic rings described herein may be substituted on carbon or on a nitrogen atom if the 
resulting compound is stable. If specifically noted, nitrogen in the heterocycle may optionally 
be quatemized. It is understood that >vhen the total number of S and O atoms in the 

10 heterocycle exceeds 1, then these heteroatoms are not adjacent to one anotiier. 

Examples of heterocycles include, but are not limited to, IH-indazole, 2-pyrrolidonyl, 2H, 
6H-1, 5,2-dithiazinyl, 2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4aH-carbazole, 4H- 
quinolizinyl, 6H-1, 2,5-thiadiazin>1, acridinyl, azetidine, aziridine, azocinyl, benzimidazolyl, 
15 benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyU 
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, carbazol>l, 4aH* 
carbazolyl, b-carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H- 

1.5.2- difliiazinyl, dioxolane, fiiryl, 2,3-dihydrofiuan, 2,5-dihydrofuran, dihydro£uro[2,3- 
b]tetrahydrofuran, furanyl, furazanyl, homopiperidinyl, imidazolidine, imidazolidinyl, 

20 imidazolinyl, imidazolyl, IH-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 
isobenzofuran>d, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, 
isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 

1.2.3- oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, 
oxazolyl, oxirane, oxazolidinylperimidinji, phenanthridinyl, phenanthrolinyl, phenarsazinyl, 

25 phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, 

piperidinyl, pteridinyl, piperidonyl, 4-piperidonyl, purinyl, pyranyl, pyrrolidine, pyrroline, 
pyrrolidine, pyrazmyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, 
pyridoimidazole, pyridothiazole, pyridinyl, N-oxide-pyridinyl, pyridyl, pyrimidinyl, 
pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalin>1, 

30 quinuclidinyl, carbolinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, thiophane, 

thiotetrahydroquinolinyl, 6H-l,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5- 
thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thienothiazolyl. 
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thienooxazolyl.thienoiinidazolyl, thiophenyl, thiirane, triaanyl, 1^,3-triazolyl, 1^4- 
alu»lyl, l,2^-tria2olyl, i;3,4-triazolyl, xantfienyl. 

Aa used herein, "phaimaceutically acceptable" is employed herein to refer to those 

Ktunds, materials, compositions, and/or dosage forms which are, wifliin the scope of 
S medical judgment, suitable for use in contact with the tissues of human beings and 

wrnials without excessive toxicity, irritation, allergic response, or otiier problem or 
i^ication, commensurate vnth a reasonable benefit/risk ratio. 

.. j»ed herein, "pharmaceutically acceptable salts" refer to derivatives of the disclosed 
jnipounds wherein the parent compound is modified by making acid or base salts thereof. 
Rjemples of pharmaceutically acceptable salts include, but are not limited to, mineral or 
organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues 
such as carboxylic acids; and tiie like. The pharmaceutically acceptable salts include the 

15 conventional non-toxic salts or the quaternary ammonium salts of the parent compound 
formed, for example, firom non-toxic inorganic or orgaiuc acids. For example, such 
conventional non-toxic salts include tiiose derived from inorganic acids such as hydrochloric, 
hydfobromic, sulfuric, sulfamic, phosphoric, nitric and tiie like; and the salts prepared from 
organic acids such as acetic, propionic, succinic, gjycolic, stearic, lactic, malic, tartaric, citric, 

20 . ascorbic, pamoic, maleic, hydroxymaleic, plwnylacetic, glutamic, benzoic, salicylic, 

sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic, 
oxalic, isethioruc, and the like. 

The pharmaceutically acceptable salts of tiie present invention can be synthesized from tiie 
: :" : 25 parent compound tiiat contdns a basic or acidic moiety by conventional chemical methods. 

: Generally, such salts can be prepared by reacting the free acid or base forms of these 

-T: compounds witii a stoichiometric amount of the q)propriate base or acid in water or in an 

;*•.: organic solvent, or in a mixture of the two; geiierally, nonaqueous media like ether, etiiyi 

acetate, etiianol, isopropanol, or acetonitrile are preferred. Lists of suitable salts are found in 
:*.••:- 30 Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 
•'.!!* 1985, p. 1418, the disclosure of which is hereby incorporated by reference. 
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Trodnigs" are intended to include any coValentiy bonded carriers that release the active 
parent drug according to formula (I) in vivo when such prodrug is administered to a 
mammalian subject. Prodrugs of a compound of formula (I) are prepared by modifying 
functional groups present in the compound in such a way that the modifications are cleaved^ . 

5 either in routine manipulation or in vivo, to the parent compound. Prodrugs include 

compounds of formula (I) wherein a hydroxy, amino, or sulfhydr>d group is bonded to any 
group that, when the prodn^ or compound of formula Q) is administered to a mammalian 
subject, cleaves to form a free hydroxyl, free amino, or free sulfliydryl group, respectively. 
Examples of prodrugs include, but are not limited to, acetate, formate and benzoate 

10 derivatives of alcohol and amine functional groups in the compounds of formula (O, and the 
like. 

"Stable compound*' and "stable structure*' are meant to indicate a compound that is 
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, 
IS and formulation into an efficacious therapeutic agent. 

Formulation 

Compoimds of formula I according to the present invention may be administered 
20 orally, sublingually, intramuscularly, subcutaneously, topically, intranasally, intraperitoneally, 
intrathoracially, intravenously, epidurally, intrathecally, intracerebroventriculariy and by 
injection into the joints. 

Preferred routes of administration are orally, intravenoxisly or intramuscularly. 
The dosage will depend on the route of administration, the severity of the disease, age 
25 and weight of the patient and other factors normally considered by the attending physician, 
when determining the individual regimen and dosage level as the most appropriate for a 
particular patient. 

An effective amount of a compound of fonnula I of the present invention for use in 
therapy of Alzheimer's Disease is an amount sufficient to symptomatically relieve in a warm* 
30 blooded animal, particularly a human die cognitive symptoms, to slow the progression of 
worsening cognitive symptoms, or to reduce in patients with cognitive symptoms the risk of 
getting worse (progressing to dementia or worsening the present degree of dementia). 
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For preparing pharmaceutical compositions from the compounds of this inventioio, 
inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid form 
preparations include powders, tablets, dispersible granules, capsules, cachets, and 
suppositories. 

5 A solid carrier can be one or more substances which may also act as diluents, 

flavoring agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating 
agents; It can also be an encapsulating material. 

In powders, the carrier is a finely divided solid which is in a mixture with the finely 
divided active component. In tablets, the active component is mixed with the carrier having 
10 the necessary binding properties in suitable proportions and compacted in the shape and size 
desired. 

For preparing suppository compositions, a low-melting wax such as a mixture of fatty 
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein 
by, for example, stirring. The molten homogeneous mixture is then poured into convenient 

15 sized molds and allowed to cool and solidify. 

Suitable carriers include magnesixim carbonate, magnesium stearate, talc, lactose, 
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a 
low-melting wax, cocoa butter, and the like. 

Salts include, but are not limited to, pharmaceutically acceptable salts. Examples of 

20 pharmaceutically acceptable salts of compounds of the present invention include: acetate, 
bicarbonate, carbonate, hydrobromide, hydrochloride, phosphate/diphosphate, sxilfate, 
choline, dietbanolamine, ethylenediamine, meglumine, aluminum, calcium, magnesium, 
potassium and sodium. Examples of pharmaceutically unacceptable salts of compounds of 
the present invention include: hydroiodide, percMorate, tetrafluoioborate, lithium. 

25 The term composition is intended to include the formulation of the active component 

with encapsulating material as a carrier providing a capsule in which the active component 
(with or vrithout other carriers) is surrounded by a carrier which is thxis in association with it 
Similarly, cachets are included. Tablets, powders, cachets, and capsules can bQ used as solid 
dosage forms suitable for oral administration. 

30 Liquid form compositions include solutions, suspensions, and emulsions. Sterile water 

or water-prop}iene glycol solutions of the active compounds may be mentioned as an 
example of liquid preparations suitable for parenteral administration. Liquid compositions can 
also be formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions for 
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oral administration can be prepared by dissolving the active component In water and adding 
suitable colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous 
suspensions for oral use can be made by dispersing the finely divided active component in 
water together with a viscous material such as natural synthetic gums, resins, methyl 

5 cellulose, sodium carboxymethyl cellulose, and other suspending agents known to the 
pharmaceutical formulation art 

The pharmaceutical compositions can be in imit dosage form. In such form, the 
composition is divided into unit doses containing appropriate quantities of the active 
component. The unit dosage form can be a packaged preparation, the package containing 

10 discrete quantities of the preparations, for example, packeted tablets, capsules, and powders in 
vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself or it can 
be the appropriate number of any of these packaged forms. 

Synthesis 
15 ' . 

The compounds of the present uwention can be prepared in a number of ways well known to 
one skilled in the art of organic synthesis. The compounds of the present invention can be 
synthesized using tiie methods described below, together with synthetic methods known in the 
art of synthetic orgamc chemistry, or variations tfiereon as appreciated by those skilled in the 
20 art Such methods include, but are not limited to, those described below. All references cited 
herein are hereby incorporated in their entirety by reference. 

The novel compounds of Ibis invention may be prepared xising the reactions and techniques 
described in this section. The reactions are performed in solvents appropriate to the reagents 

25 and materials employed and are suitable for the transfomaations being effected. Also, in the 
description of the synthetic methods described below, it is to be understood that all proposed 
reaction conditions, including choice of solvent, reaction atmosphere, reaction temperature, 
duration of the experiment and workup procedures, are chosen to be the conditions standard 
for that reaction, which should be readily recognized by one skflled in the art It is understood 

30 by one skilled in the art of organic synthesis that the functionality present on various portions 
of tiie molecule must be compatible with the reagents and reactions proposed. Such 
restrictions to the substituents, which are compatible with the reaction conditions will be 
readily apparent to one skilled in the art and alternate methods must then be used. 
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Examples 

Chemical abbreviations used in the Examples are defined as follows: **EtOAc" denotes ethyl 
. 5 Acetate; *T)MF" denotes dimethylfonnamide^ "DCM" denotes dichloromethane; "HOBf * 
denotes hydroxybenzotriazole; "EDAC* denotes 1-Ethyl- 

3(dimetbylaminopropyl)carbodiiniide; **p-TSA" denotes p-toluenesulfonic acid; '*DBU" 
denotes l,8-Dia2abicycIo[5.4,0]undec-7.ene; '"NMM" denotes N-Methyhnorpholine; **CBZ^ 
denotes carbobenz>1oxy; "TBAB" denotes Tetrabutylammonimn bromide; "Min," denotes 
10 minutes; * W denotes hours; ''RT' denotes room temperature. 

LC/MS HPLC method: Agilent Zorbax 5\i SB-C8 column 2.1 mm x 5 cm. Solvents: A = H2O 
with 0.05% TFA. B =10% HiO, 90% Acetonitrile, 0.05% TFA. Gradient: (10-90%B over 3 
Min., 90% B hold thru 4 Min., -10% B at 5 Mm. and hold at 10% B until 6 Min). 
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Example 1 
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Example 1. M-If3^difluoroDhenvnacetvl1->A^"If2Jg.3Jn-2-f2.5-diflu nroDhenvn-4-oxo-> 
2>3>4>5-tetrahvdro-l.S-benzothiazepia-3>vll-L-alaninainid€ fl^ 

To a solution of racemic 2^-cisO-amino-2-(2,5-difluorophenyl>2,3-dihxdro-l,5- 
5 ben20thiazepin-4(5H)-one Qd) (300mg) in DCM (40mL) at O'^C under N2 was added iV-[(3,5- 
difluorophenyl)acetyl]-L-alamne (Is) (238 mg), HOBt-hydrate (330 mg), EDAC JICl (282 
mg) and N-methyl morpholine (165 mg). The reaction mixture was stirred 1 H at O^'C, 
concentrated in vacuo and partitioned between H2O (lOOmL) and EtOAc (125tnL). The 
organic phase was collected and consecutively washed with H2O, saturated NaHCOa, and 
10 brine, dried (Na2S04), filtered and evaporated to yield a mixture of the tide compound and 
[(3,5^ifluorophenyl)acetyl]-i\^'-[(25,35).2-(2,5-difluorophenylH-oxo-2^,4,5-te^ 
benzothia2epin-3-yl]-L-alamnamide. The crude product (500 mg) was purified by flash 
chromatography (50%EtOAc/hexanes) to afford the title compound (180mg, 69%) as an off- 
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white solid. NMR (300 MHz, CDCI3) 8 \J22 (d, 3H), 3.48 (s, 2HX 4.29 (p, IH), 4.93 (t, 
mh 5.68 (d, IH), 6.01 (d, IH), 6.50 (d, IH), 6.73^.80 (m, 3H), 6.93-7.02 (m, 2H), 7.15 (d, 
IHX 7.30 (t, IH), 7.43 (t, IH), 7.5-7.6 (m, IH), 7.73 (d, IH), 7.74 (s, IH). MS APCI, in/z = 
532(M*). LC/MS 2.53 min., Method A. 

* ^ starting amine, racemic 2,3-c£f-3-amtno-2-(2,S-difluon>phenyI)-2,3-dihydn>-l,S- 
«a>thiazepin-4(5H)-one (Id) , was prepared in the following manner: 

; Methyl (2Z>>24fn>enrvloxy>carbonvnanrunoV3-(25-dffluorophenvnprop-2-^noate 
A stirred solution of N-(ben2yioxycarbonyl)-a-phosphonoglycine trimefhyl ester (6. 1 
«d 2,S-difluorobenzaIdehyde (2.0 g) in dry DCM (60 mL), was treated dropwise vsdth a 
ution of DBU (2.5mL) in DCM (20 mL). The mi3cture was stirred at room temperature 
tk*t 2h, then was concentrated to approximately 20 mL and partitioned between etiiyl acetate 

30 mL) and IN hydrochloric acid (SO mL). The organic extract was collected, 
consecutively washed witii IN hydrochloric acid, water, saturated aqueous sodium 
bicarbonate, and brine, dried (Na2S04 ), filtered and evaporated. The crude product (6.5g) 
1 5 was purified by flash chromatography (20%EtOAc/hexanes) to yield the title compound 

(4.0g, 82%). *H NMR (300 MHz, CDCI3) 83.85 (s, 3H), 5.10, (s, 2H), 6.60 (bs, IH), 6.9-7.1 
(m, 2H), 7.21 (m, IH), 7.2-7.3 (m, 6H). MS APCI, m/z = 348(M*). LC/MS 2.53 min (Method 
A). 

b. Methyl B-r(2-amlnophenvnthio^;y-fn)enzvloxy)carbonvn>2^ 
20 difluorophenvlalaninate f Ib^ . 
Method A 

To an ice-cooled solution of sodium methoxide (760 mg) in anhydrous metiianol (20 mL) 
under N2 (vacuum degassed 3x with nitrogen) was added 2-amiiiotiuophenol (1.7 g). The 
reaction mixture stirred at 0^ C for 10 min and tiien a solution of meth>4 (2Z>2- 

25 ([(benzyloxy)carlx>nyl]anuno}-3-(2,5-difluoropheny1)prop-2-enoate (2.32 g) in methanol (10 
mL) was added. The reaction mixture was heated to reflux for 2h and then was cooled to 
room temperature and stirred overnight. The reaction mixture was concentrated to ca. 10 mL, 
then was partitioned between cold IN hydrochloric acid (75 mL) and eth>1 acetate (125 mL). 
The organic phase was separated and consecutively washed wftii IN hydrochloric acid (4x), 

30 dilute aqueous sodium bicarbonate and brine, dried (NazSO^, Altered and evaporated. The 
titie compound was isolated as the hydrochloride salt (3.0g, 88 %, 2:1 Z:E ). ^H NMR (300 
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MHz, d6-DMSO) 5 3.4 (s, 2H), 3.7 (s, IH), 4.6-5.1 (m, 7H), 6.3 (t, 0.67H), 6.4 (t^ 033H), 
6.7-7.4 (m, lOH), 8.1 (d, 0 J3H), ), 8.4 (d, 0.67H). MS APCI, m/z « 473(M^. LC/MS 2.78 
min. 

Methods 

5 To an ice-cooled solution of 2-aininotluophenoI (8.7g) in anhydrous metiianol under 
(vacuum degassed 3x with nitrogen) was added methyl (2Z)-2- 

{[(benz5doxy)carbonyl]amino}-3-(2,5-difluoiophenyl)prop-2-enoate (3.46 g) followed.by 
triethjdamine (975uL). The reaction mixtuxe was stirred at room temperature for 4 days, then 
was reduced in vacuo to near dryness. The mixture was partitioned between cold IN 

10 hydrochloric acid (75 mL) and ethyl acetate (125 mL). The organic phase was separated and 
consecutively washed vwth IN hydrochloric acid (4xX dilute aqueous sodium bicarbonate and 
brine, dried (Na2S04), filtered and evaporated to yield 5.8 g of an oil. Purification by flash 
chromatography (25 % EtOAc/hexanes) afforded the title compound (4.3g, 65%) Z-.E ratio of 
82:18- *HNMR(300MHz,CDCl3)83.48(s,2,4H), 3.71 (s,0.6H), 4.28 (s, L6H), 4.72 (s, 

15 0.4H, 4.8-5.1 (m. 4H). 5,3 (d, 0.2H), 5.86 (d, 0.8H), 6.58 (t, 0.8H), 6.68 (d, 0.8H), 6.9-7,4 (ra. 
8H). MS APCI, m/z = 473(M*). LC/MS 2.78 min. 

c. Benzyl c£su2^f2>5>diflttoroDhenvlV4^xo-2JAS-tetrahvdro-l^benzo thia2eDli^ 
vicarbamate flc), 

A suspension of methyl p-[(2-aminophenyl)thio]-i\r-[(benzyloxy)carbonyl]-2,5- 
20 difluorophenylalaninate (4: 1, ZzE) (4.3 g) and p-toluenesulfonic acid (catalytic) in xylenes 
(100 mL) was heated to reflux for 2 h, tising a Dean-Staik apparatus to remove water. The 
mixture was then cooled, resulting in precipitation of the crude product as a white solid (3 J g, 
4:1, cisrtrans). This was recrystallized from eth^ acetate/ether to afford the title compound 
(2.4 g, 60 %). *H NMR (300 MHz, d6-DMSO) 5 4,63 (t, IH), 4.96 (s,^lH), 5.47 (d, IH), 
25 7.00 (d, IH), 7.23-7.34, (m, 9H), 7.49-7.53 (m, 2H), 7J0 (d, IH), 10.57 (s, IH). MS APCI, 
m/z = 441(M*). LC/MS 2.74 Min 

d. gfe-.3-amino>2-(2.S-difluorophenvlV23"dlhvdro-1.5-b€nzot hiazeDin-4f5Jy^ (Id) 
Method C 

A mixture of benzyl cw-2'(2,5-difluorophenyl>4-oxo-2,3,4,5-tetrahydro-l,5-benzothiazepm- 
30 3-ylcarbamate (1.7 g) and 10% Pd/C (1 .7 g, DeGussa type 50%wt H2O) in glacial acetic acid 
(80 mL) was hydrogenated at 50 psi H2 for 3h. The reaction mixture was filtered througji 
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Celite and concentrated in vacuo. The crude oil was triturated with ether to yield a white solid 
(1.3g). The solid was partitioned between ethyl acetate and dilute ammonium hydroxide. 
The organic phase was separated and consecutively washed with dilute ammonium hydroxide 
and brine, dried (Na2S04) and evaporated. The residue was treated with saturated HCl(g) in 
5 ethyl aceate/ether to provide the hydrochloride salt of the title compoimd as a white solid 
(l.lg, 90%). *H NMR (300 MHz, d6-DMSO) 8 433 (d, IH, J=7 Hz), 5.6 (d, IH, J=7 
Hz), 7. 1 3-7.38 (m, 4H), 7.48-7.60 (m, 2H), 7.72, (d, IH), 8.4 (bs, 3H), 1 1 ,0 (s. IH). MS 
APCI, m/z = 307(M*). LCTMS .1.65 Min. 
Method D 

10 To benzyl c£s-2-(2,5-difluoFophenyl)-4-oxo-2,3,4,5-tetrahydro- 1 ,S-benzoduazepin-3- 

34caibamate (0.9 g) was added 30 % HBr/HOAc (SmL). The stirred suspension became a 
homogeneous solution over 20 nun. The reaction stirred at room temperature for an 
additional 50 min, then was diluted with ether to afford the hydrobromide salt of the title 
compound (0.75g, 95%). The solid was partitioned between ethyl acetate and saturated 

15 aqueous sodium bicarbonate. The organic phase was separated and consecutively washed ' 
with dilute aqueous sodium bicarbonate and brine, dried (Na2S04)» filtered and evaporated. 
The resulting oil was treated with saturated HCI(g) in ethyl aceate/etiier to provide the 
hydrochloride salt of the title compound as a white solid (0.60 g, 85%). This material was 
indistinguishable to that obtained by Method C. 




20 




Example 2. J>^-tf2.3-mVS-cvclohexvl-2-^2.5-difluoroDhenvn-4- oxo-2.3.4.5-tetrahvdro- 
5 l^beiizothia2eDin-3-vll-A^-ir33^ifluoroDhenvna cetvll-L-alaninamidem. 

Using a procedure simflar to that described in Example 1, except uang Q,3-cts>3-amino-5- 
cyclohcxyl-2K2,5-KlifluorophenyI>2^-Kmiydio-l,5-benzothiazepiEH4(5/^ (2b) (85mg) as 
the amine component, the tide compound (2) was obtained as a white solid (20 mg, 30%). 'H 
.!. MMR (300 MHz, CDCh) 8 1.0-2.1 (m, 13H), 3.47(s, 2H). 42 (p. IH), 4.45 (m, IH), 4.64 (t, 

10 IH), 5.44 (d. IH), 5.95 (d, IH), 6.40 (d, IH), 6.73-6.80 (m, 3H), 6.85-6.95 (m, 2H). 7.35- 
7.49 (m, 4H), 7.75 (d, IH). MS APCI, m/z = 614(M*)- LC/MS 3.44 Min. 

• * • 

• « • 

• * • 

V\ The amine component, (2,3-cw)-3-amino-5-^yclohexyl-2K2,5-dmuorophenyl>23-dihydro- 

■ 1 ,5-benzothiazepm-4(5H>-one (2b) was prepared in the following manner: 
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2L Benzyl f23>c&V5-f2-cvclohexen-l-vtV2-(2.5^difluorophenvIV4rOXO-2>3 .4,S>tetra 
l^benzothiazeDtn-3-vicarbamate 2a 

To a solution of ben^l cto-2-(2,5-difluoiophenylH-oxo-23,4,5-tetrahydro-l,5- 
benzothiazepm-3*ylcarbaniate 1c (ISO mg,), prepared as described in Example 1, part c, in 

S f HF (10 mL) under N2 was added powdered potassium iQ^droxide (25 mg), 

tetrabutylammonium bromide (1 1 mg) and l-bromo-2-cyclohexene (40^1). The reaction 
mixture was stirred at RT overnight, then was partitioned between water and efhyl acetate. 
The organic phase was separated and consecutively washed with water and brine, dried 
(Na2S04), filtered and evaporated to yield the title compound 2a (175 mg, 98%). This 

10 material was used without further purification. NMR (300 MHz, CDQs) S 1 .5-2.3 (m, 
6H), 4.6 (t, IH), 5.0 (d, 2H), 5.2-5.5,(m, 3H), 5.7 (m, IH), 5.9 (m, IH), 6.9 (m, 2H), 7.2-7.3 
(m, 6H), 7.4 (m, 3H), 7.73 (d, 1H)..MS APCI, m/z= 521(M^. LC/MS 3.63 Min 

b. f2,3-c£yV3-amlno-S-cvclohexvl-2-(2.5-difluorophenvn-2>3-dihvdro-l>S- 
benzothiazepin-4fSffl-one f2b) . 

« 

15 Using a method similar to that described in Example 1, part d (Meftod C), benzyl (2^-cij> 
5-(2-cyclohexen-l-yl)-2-(2,5-difluorophcnyl)-4-oxo-23,4,5-tetrahydro-l,5-benzothiazepin-3- 
ylcaibamate 2a (90mg) was converted to crude llj. The crude product purified by flash 
chromatography (2%MeOH, 1% NH4OH/CHCI3) to yield 2b (45mg, 67%), converted to HCl 
salt (EtOH/ether/HCl). 'H NMR (300 MHz, d6-DMSO) 51.0-2.1 (m, lOH), 4.11(d, IH), 4.35 

20 (m, IH), 5.38 (d, IH), 7.35 (t, 2H), 7.4-7.5 (m, 2H), 7-6-7.7 (m, 2H), 7.81, (d, IH), 8.29 (bs, 
3H). MS APCI,m/z = 389(M'^. LC/MS 2^7 Min. 
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Example 3. N^-l(3.5-difluorophenvnacetvll-N'-ff2R3RV-2-r2^ifluoroDhenvlV5-[2- 
fdimethvlaniino')ethvll-4-oxo-2.3.4.S-tetrahvdro-1.5-beiizothiazepiD-3-vU-L-alaninamide 
5 (31 



Using a procedure similar to that described in Example 1, except usii^ rSbemic (2,3-c£s)-3- 
amino-2-(2^-difiiiorophen}d)-5>(2-dtmeth;^amino)e1hyl)-2,3-dihydro- l,S-benzo1faiazepin- 
4(S£Q-one (3b) (100 mg) as the amine componoit, the title compound Q) was obtained as a 
10 white solid (37 mg, 46%). >H NMR (300 MHz, d6-DMS0) SO (3H), 82.3(s. 6H), 52.35 (m, 
IH), 82.6.(m. IH), 63.48 (s, 2H), ), 63.55 (m. IH), X S4.22 (r 1H), ), 54.65 (m, IH). 54.77 (t, 
IH), ), 55.53 (d, IH), ), 55.95 (d. IH), ), 56.36 (d. IH), 56.7-7.0 (m, 5H), 57.27-7.35 (t. IH), 
57J8 (d, IH), 57.48, (t, IH), 57.71 (d, IH), 57.9 (m, IH),. MS APCI, xa/z = 603(M*). 
LC/MS 2.13 Min. 
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Thc amine component, (2,3-cw)-3.amino-5-(2-dimethyIamino)ethyl-2-C2,5-difluorophenyI)- 
i>dihydro-l^-benzothia2epin-4(5/0-one Qb) was prepared in flie following mannen 

^ Benzyl (23-cfeVS-f2-dime thvlaminolethvlV2-f2^difluoroDhenvn-4-oxo-2.3.4^ 
tctrahvdro-lJ5-benzottiiazeDin-3-vlcarbamate(3al 

ft solution of benzyl cw-2-<2,S-difluorophenyl)-4-oxo-2^,4,S-tetrahydio-l^- 
-^tfiiazepin-3-ylcaibamate Ic (530 mg), prepared as described in Example 1, part c, in 
-TRihyl isobutyl ketone (14 naL) was added ION NaOH (0.6n:iL) followed by UzO (2.3 mL) 
N, N-dimethylaminoethylchloride hydrochloride (260 mg). The reaction mixture was 
mi to 95* C for 4 R (HPLC indicated 3:1 3a:lc ), allowed to cool to RT and diluted wifli 
■J^jAc. The organic phase was collected and consecutively washed witii IfcO (3X), brine, 
s**«d (N^SOO, filtered and the solvent removed in vacuo to yield crude oil. The crude oil 
iim purified by flash clnomatograiihy (5%MeOH/CHCl3) to afford pure titie compound (400 
mg, 60%). 'HMMR (300 MHz, d6-DMSO) 82.2 (d, 6H). 62.3 (m, IH), 52.4 (m, IH), 83.27 
(m. IHX S3.6,(d oft, IH), 54.4 (t, IH), 84J (t, IH), 54.9 (s, 2H), 85 J (d. 2H). 56.8 (d, IH), 
67.2-7.3 (m, 6H), 87.4 (t, IH), 87.6-7.7 (m, 2H), 87.76, (d, IHX 87.86 (m. IH), MS APCI, ' 
m/z = 5 12(M*). LCyMS 2.23 Min. 

(23-cfeV3-am!no-S-(di methvlamino')ethvl-2-r2»5-d!fluorophenvn-23-dihvdro-l.S- 
benzothiazepin-4f5fl^-ope (3 b). 

Using a method similar to that described in Example 1, part d (Method C), benzyl (2,3-cis>-5- 

(2-dimethylamino)ethyI)-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5-benzothiazepin- 
3-ylcarbamate, 3a (90 mg) was converted overnight to crude 3b. The crude product was 
purified by flash chromatography (5% MeOH, 1% NH4OH/CHCI3) to afford pure title 
compound (125 mg, 57%). 'H NMR (300 MHz, d6-DMSO) 52.29 (s, 6H), 5239, (m, IH), 
52.64,(m, IH), 53.62 (m, IH), 63.79 (d, IH), 54.56 (dt, IH), 55.27 (d, 2H), 66.95-7.05 (m, 
2H), 57.28 (m, IH), 67.40 (d, IH). 87.72, (d, IH), 87.78 (m, IH). MS APCI, m/z= 378(lO. 
LC/MS 1.23 Mm. 
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Example 4. f2SV-2-flf3.S-difluoroDhenvnacetvllainlnol-N-Ff2IL3RV-2-f2.S- 
difluorophenvD-4-^xo-2>3,4^tetrahvdro"l^benzothia2epin"3*vl1"3* 
hvdroyvpropanamide ( 4) 

5 To a solution iS^[(3,5.difluorophenyl)acetyll.L-serine (4b) (75 mg) in DCM (15 mL) at O^^C 
under N2, was added racemic 23-ci;s-3-amino-2-(2,5-difluorophenyl>23-dihydro-l,5- 
benzothia2epin-4(5H)-one.HCl (Id) (100 mg) followed by the HOBt-hydrate (97 mg) and 
NMM (32 \aS). Reaction stirred for 5 Min. and then added EDAC-HCI (84 mg) and NMM 
(50 ^lL). The reaction mixture was stirred 2 H at ff'C under N2, concentrated in vacuo and 

10 partitioned between H2O (100 mL) and EtOAc (125 mL). The organic phase was collected 
and consecutively washed with H2O, saturated NaHCOa , brine, dried (Na2S04), filtered and 
evaporated to yield a mixture of the title compound and (2S)-2-{[(3,5- 
difluorophehyl)acetyl]amino}-N-[(2S,3S)-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-^^ 
l,5-benzothiazepin-3-yl]-3-hydroxypropanamide. The crude product (165 mg) was purified 

15 by flash chromatography (80% EtOAc/hexanes) to afford the title compound (60 mg, 73%) as 
a white solid, NMR (300 MHz, d6.DMSO) 8 (d, 3H), 53.48 (s, 2H), 54.21 (q, IH), 
54.74,(t, IH), 54.85 (bs, IH), 55.50 (d, IH), 56.93 (d, 2H), 57.09 (m, IH), 57.18-7.35 (m, 
4H), 57.45-7.55 (m, 2H), 57.71 (t, 2H), 58.17(d. IH), 510.68 (s, IH). MS APCI, m/z- 
548(M*). LC/MS 234 Min. 
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The starting acid, JV-[(3,S-difiuorophenyl)acetyl]-L-serine (4b) , was prepared in the following 
manner 

. a> A^-IQ.S'difluoroDhenvnacetvlULrserine methvl ester f4a) 

To an ice cooled solution of 3»S-difluorophenyIacetic acid (2.16 g) in anhydrous DCM (100 
. 5 mL) under N2 was added HOBt-hydrate (4.23 g), EDAC-HCl (3.6 g), and NMM (22 niL). 
The reaction mixture was stirred at O^C under Ni for 15 nun and L-serine mettiyl ester-HCl 
(1 .96g) was added followed by NMM ( 1 .38 mL). The reaction was stirred at O^'C for 1 H and 
RT for 2 H. The reaction mixture was concentrated in vacuo and partitioned between H2O 
(100 mL) and EtOAc (125 mL). The organic phase was collected and consecutively washed 
10 witti H2O, dilute NaHCOs , brine» dried (Na2S04X filtered and tfie solvent removed in vacuo . 
to yield a white solid. Trituration with CHCI3 afibrded pure title compound (1.8g). The 
impure filtrate was subjected to flash chromatography (20% acetone/CHQ} ) to afford 
additional title compound (800 mg, total yield 76%), *H NMR (300 MHz, d6-DMS0) 53.57 
(d, 2H), S3.62(s, 3H), 53.7 (m, IH), 5435,(m, IH), 55.1 (bs, IH), 57.00 (d, 2H), 57.09 (t, IH), 
15 58.53, (d, IH). MS APCI, m/z = 274(M^. LC/MS 1.34 Min. 

b> jV-If3,5«difluoroDhenvnacetvll"L^erine (4V\ 

To a stirred solution of iV.[(3,5-difluorophenyl)acetyl]-L-serine metfijl ester (4a) in THF (13 
mL) was added lMLiOH«q (13.2 mL) and the mbcture stirred at RT for 40 H. Brine (50 mL) 
was added, the aqueous layer made acidic to pH 1 with IN HCl (--15 mL)» and the aqueous 
20 layer extracted with 10%MeOH/ CHa3 (2X). The organic phase was collected, dried 

(Na2S04), filtered and the solvent removed in vacuo to afford the tide compound (112 mg, 54 
%). This material was used without further purification. ^H NMR (300 MHz, d6-DMSO) 
53.57 (d, 2H), 53.7 (m. IH), 54.27,(m. IH), 55.03 (bs, IH), 57.00 (d, 2H)757.09 (t, IHX 

V 

5838, (d, IH). 812.6, (bs, IH). MS APCI, m/z = 274(M*). LC/MS 1.0 Min. 



25 




5 y^Tamnle S NMf3^-dtfluorftplignvnacetv ll-NMf2R3R>-'g-f^A^ifliioroPheii 
j-nTn-2^.4.5-tetrahvdrn-1 .S-benzot W«iaienin-3-vH-I/-alaninainide g) 



Using a procedure similar to that described in Example 1, except using racemic (23-cw>3- 
amino-5-methyl-2-(2.5-difluorophenyl>23-dihydro-l^-benzothiazepin.4(5fl)-one (Sfe) (170 " 

10 mg) as the amine component, the title compound (5) was obtained as a white solid (85 mg, 

59%) NMR (300 MHz. CDCI3) 51 .19 (d, 3H), 53.48 (s, 2H), 53.50 (s, 3H), 54.22 (m, IH). 
54.83,(t, IH), 55.56 (d, IH), 55.92 (d, IH), 56.37 (d, IH), 56.8-6.9 (m, 3H). 56.9-7.0 (m, 2H), 
5732 (d, IH). 67.4-7.5 (m. 2H). 57.72 (d. IH). MS APCl, m/z = 546(M^. LCA^S 2.67 Min. 
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The amine component (2;j-cij>3-amino-5-methyl-2-(2,5-difluorophenyl>2^-d.i^^ 
benzo11iiazepin-4(5/0-one (Sb) was prepared in the follovdng manner 

a. Benzvl f23-cfcV54'methvn-24 2,5-dinttorophenvlV4^xo-23.4.S-tetrahvdro-l .5^ 
benzothiazepin-3-Ylcarbamate (5a) 

To a round bottom flask charged with powdered KOH (182 mg) under N2 was added a 
solution of benzyl cis-2<2,5-difluorophenyI>4-oxo-2^,4,5-tetrahydro-l,5-benzothiazepin-3- 
vlcarbamate Ic (1.1 g) prepared as described in Example 1, part c, in THF (15 mL). To the 
suspension was added tetrabutylammonium bromide (80 mg) followed by addition of me^yl 
iodide (156 via syringe. The mfacture stirred at RT over the weekend The reaction 
mbcture was partitioned between H2O and EtOAc. The organic phase was collected and 
consecutively washed with H2O and brine, dried (NaiSOO, filtered and the solvent removed 
in vacuo to afford the crude product (1 ,15 g). Recrystallization from EtOAc (10 mL) yielded 
pure title compound 5a (660 mg, 58%).^ NMR (300 MHz, d6-DMSO) 53.42 (s, 3H), 
54.60 (t, IH), 54.93 (s, 2H), 55.34 (d, IH), 57.01 (d, IH), 67.22-7.34 (m, 7H), 57.42 (q, 2H), 
57.62 (s, IH), 57,63 (d, IH), 57.76 (d, IH). MS APCI, m/z - 455(M^. LC/MS 2.93 Mm. 

b. f23-^feV3-aminO'i5^methvl-2-f2.S-difluoroDhenvn-2J-dihvdro-l.S-ben zotWazeDln^ 
4(Sfl>-one(Sb\ 

Using a method similar to that described in Example 1, part d (Metfiod D), benigrl {l^i-cisyS- 
(methyl)-2K2,5-difluorophenyl)-4K)xo-23>4,54etrahydro-l,5-benzothiazep^^ 
5a (600mgl was converted to neariy pure 5b (350 mg, 83%). Reciystallization 
(ether/hexanes) afforded the pure title compound (162 mg). ^H NMR (300 MHz, d6DMSO) 
51.6-2.5 (bs. 2H), 53.41 (s, 3H), 53.50 (s, 3H), 53.76 (4 IH), 55.17 (d^H), 57.25-7.38 (m, 
4H), 57.58 (s, IH), 57,59 (d, IH), 57.72 (d, IH). MS APCI, m/z = 32\QA*). LC/MS 1.76 
Min. 
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1. Aconq)oundofstnicturaldiagram(I): 




wherein: 

XisC.O,NR\SO2 0rS; 

At' is a 5- or 6-membeied aromatic or heteroaroraadc ring optionaUy substituted with 
0, 1, 2, or 3 R* moieties, said ring havii^ 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no 
more tbaa 2 oxygen atoms or 2 sulfur'atoms or 1 oxygm and 1 sulfur atom; 

R' is H, Cj-sallcyl. Cs-ecycloalkyl. Cj-cftlkenyi, C2-4alkylNR'R^ C,-4alkylCOR''; or 
Ci-salMidienyl substituted vnth 0, 1, 2 or 3 R"; 

R' and R* are, at each occurrence indq>endently selected firom H, Ci-4alkyl or Cs- 
6cycloalM> or R' and R** and Ae N to which fliey are attached in combination forni a 5 or 6- 
mcmbered N-linked heterocycle having 2 nitrogen or, 1 nitrogen and 1 oxygen, ring atoms, 
wherein tiie non-linked nitrogm is substituted with R**; 

R* is, at each occurrence independenfly selected from H, Cnalkyl, or substituted 

phen^ wifli 0, 1, 2, or 3 R'; 

R* is, at each occurrence independenfly selected fromCrsalkyl.jPi-salkoxy, orNR'R ; 

R* is, at each occurrence mdependently sdected from H, OH, F, CI, Br, i, CN, NO2, 

CF3, Ci-6allq'l, or Ci^olkoxy; 

R* and R^ are at each occurrence independenfly selected from H, Cj-ealkyl, G4-6 
cycloalkyl. ary*. heteroaiyl, or R* and R' m combination form a fused phenyl moiety tiiat 
may be substituted with 0, 1 or 2 R^ moieties, 

r' is NO2. F, CI, Br, I, CF3, CN, Ci-ealkyl, or Crealkoxy; 

R*isHorCHR'R'; 

R* is Ci-salkylR' or CH(0H)R"; 
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and are, at each occurrence independently selected from H, Ci-^alkyl, OH, SH, 
UhSCHa, CONH2, CHiCOhfHz, CO2H, CH2CO2H, (CH2)3NHCH(NH2)2, 
Ciualkyl^u^^' indole^ imidazole, phenyl or hydroxyphenyl; 

R^ is phenyl substituted with 0, 1, 2 or 3 R^; 

R^^isalkylorR^ 

or a phannaceutically acceptable salt thereof. 

2. A compound of claim 1, 

• **^rein: 

XisC, 0,NR^S020^ S; 

At^ is a 5- or 6-membered aromatic or heteroaromatic ring optionally substituted with 
fJ, 1 , 2, or 3 R* moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 1 oxygen and 1 sulfur atom; 

R* is H, Crealkyl, C3-6cycloalkyl, Cs-ealkenyl, C2-4alkylNR^^ Cr4alkylCOR**; or 
Ci-3alkylphenyl substituted \yith 0, 1, or 2 R*; 

R" and R^ are, at each occurrence independently selected from H, Cr4allcy] or 
cycloalkyl, or R" and R** and the N to which they are attached in combination form a 6- 
membered N-linked heterocycle having 2 nitrogen or, 1 nitrogen and 1 oxygen, ring atoms, 
wherein the nonrlinked nitrogen is substituted with R^; 

R** is, at each occurrence independently selected from H, Ci-aalkyl, or phenyl; 

R^ is, at each occurrence independently selected from Cr3alkyl, or NR^R^ 

R* is, at each occurrence independently selected from OH, F, CI, Br, I, CN, NO2, CF3, 
Ci-aalkyl, or Ci.aalkoxy; 

R^ and R^ are at each occurrence independently selected firom H, Ci-6alkyl, C4-6 



cycloalkyl, or aiyl, or R^ and R^ in combination form a fused phenjd moiety that may be 
substituted with 0, 1 or 2 R*^ moieties. 



R^isHorCHR^R^ 

R^ is C-jalkylR^ or CH(0H)R'^; 

R^ and R^ are, at each occurrence independently selected from H, Cr4alkyl, OH, 
COMH2, CH2CONH2, CO2H, CH2CO2H, (CH2)3NHCH(NH2)2, 
Ci-4aliQ^lamine, indole, imidazole, phenyl or hydroxyphenyl; 

R* is phenyl substituted wiA 0, 1, or 2 R^ 



R^ is NO2, F, CI, Br, I, CF3, CN, dOalkjd, or CrSalkoxy; 
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3. A compound of claim 1» 
wherein: 

5 XisC,O,NR',SO2 0rS; 

Ar^ is a 5- or 6-membered aromatic or heteroaromatic ring optionally substituted vn&i 
0, 1, 2, or 3 moieties, said ring having 0, 1» or 2 nitrogen, oxy^n or sulfur atoms, but no 
more than 2 oxygen atoms or 1 oxygen and 1 sulfur atom; 

R^ is H, Crsalkyl, C3-6cycloalkyl, C2-4aikylNR"R^ Ci.4alkylCOR^; or Ci-aalkylphenyl 
10 substituted with 0, 1, or 2 R*; 

R* and R^ are, at each occurrence independently selected from H, Cr4aUcyl or 
cycloalkyl, or R"" and R^ and the N to which they are attached in combination form a 5- 
membered N-linked heterocycle having 2 nitrogen or, I nitrogen and 1 oxygen, ring atoms, 
wherein the non-linked nitrogen is substituted with R*; 
15 R^ is, at each occurrence independently selected from H, d-aalkyl, phenyl; 

R^ is, at each occurrence independently selected from Ci-3alkyl or NR*R^; 
R* is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, NO2, 
CF3, Ci-6alkyl, or Ci-salkoxy; 

R^ and R' are at each occurrence independently selected from H, Ci-6alkyl, C4-6 
20 cycloalkyl or aryl or R^ and in combination fonn a fused phenyl moiety that may be 
substituted with 0, 1 or 2 moieties, 

R^ is H, NO2, F, CI, Br, I, CF3, Cr6alkyl, or Ci-calkoxy; 
RMsHorCHRV; 
R^ is Ci-jalkylR^ or CH(0H)R'^ 
25 n is 0, 1 or 2; 

R^ and R* are, at each occurrence independently selected fix)m H, Cr4alkyl, OH, 
C01SfH2, CH2CONH2, CO2H, CH2CO2H, (CH2)3lSIHCH(NH2)2, 
Cr4^kylamine, indole, imidazole, phenyl or hydroxyphenyl; 
R^ is phenyl substituted with 1, or 2 R*"; 
30 R^^isalkylorR'; 



4« A compound of claim 1, 
wherein: 
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XisC,O,NR\SO2 0rS; 

Ar' is a 5- or 6-merabered aromatic or heteroaromatic ring optionally substituted with 
0, 1 , 2, or 3 K*^ moieties, said ring having 0, 1 , or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 1 oxygen and I sulfur atom; 

is H, Crealkyl, C3-6Cycloalkyl, C2-4alkylNR•R^ Cr4alkylCOR*^; or Ci-jalkylphenyl 
substituted with 0, or 1 R*^; 

R" and R^ are, at each occurrence independently selected from H, Cr4allo'l or Cs- 
6cycIoaIkyl, or R" and R** and the N to ^^ilich they are attached in combination form a 6- 
membered N4inked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R^; 

is, at each occurrence independently selected from H, Ci-3alkyl; 

R^ is, at each occurrence independently selected from Ci-salkyl; 

R* is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, NO2, 
CF3,Ci.6alkyI; 

R^ and R^ are at each occurrence independently selected from H, Crealkyl, or R^ and 
R^ in combination form a fused phenyl moiety that may be substituted with 0, 1 or 2 R^ 
moieties, 

R^ is H, F, CI, Br, I, CF3, Cr^alkyl; 

R^isHorCHRV; 

R^ is CraalkylR' or CH(OH)R^^; 

n is 0, 1 or 2; 

R^ and R* are, at each occurrence independently selected from H, Cr4alkyl, OH, 
CONH2, CH2CONH2, CO2H, CH2CO2H, (CH2)3NHCH(NH2)2, . 
.Ci-4alkylamine, phenyl or hydroxyphenyl; 



R^ is phenyl substituted with 1, or 2 R^; 
R*° is alkylorR^ 

S. A compound of claim 1, wherein: 
XisC,0, S02orS; 

Ar* is a 5- or 6-membered aromatic or heteroaromatic ring optionally substituted with 
0, 1, or 2 R* moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms; 
R^ is H, Cr6alkyl, Cs-ecycloalkyi, C2-4alkylNR'R\ Ci-4alkylCOR^; 
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R* and are, at each occurrence Independently selected from H, Cr4alkyl or Cs- 
ecycloalkyl, or R" and R^ and the N to which they are attached in combination form a 6- 
membered N-linked heterocycle; 

R^ is, at each occurrence independently selected from Ci-salkyl; 

R* is, at each occurrence independently selected from H, OH, F, CI, Br, I, NQz, 
or Crealkyl; 

R^ and R^ are at each occurrence independently selected from Ci-6alkyl or R^ and R^ 
in combination form a fiised phenyl moiety that may be substituted with 0, 1 or 2 R^ moieties, 
RMsH,F,Cl,Br,I,CF3; 
R^isHorCHRV; 
R^ is C,-3alkylR' or CH(OH)R^^; 

R^ and are, at each occurrence independently selected from H, Cr4alkyl, OH, 
CONH2, CH2CONH2, CO2H, C,.4allcylamine, phenyl or hydroxyphenyl; 
R^ is phenyl substituted with 1 , or 2 R*; 
R^^isalkylorR^ 

6. A compound of claim 1, wherein: 
XisC,O,SO2 0rS; 

Ar^ is a 6-raembered aromatic or heteroaromatic ring having 0, or 1 nitrogen, oxygen 
or sulfiir atoms; 

R^ is H, Crealkyl, Ca-ecycloalkyl, C2-4alkylNR"R^ Ci-4alkylCOR^; 
R' and R** are, at each occurrence independently selected fit)m H, Ci-4alkyl or C5- 
6cycloalkyl; 

R** is, at each occxm-ence independently selected from Ci-jalkyi; 
R' is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF3; 
R and R' are combined to form a fiised phenyl moiety substituted with 0, 1 or 2 R*^ 
moieties, 

R^isH,F,Cl,Br,I,orCF3; 

R*isHorCHRV; 

R^ is CraalkylR' or CH(OH)R^*^; 

R and R' are, at each occurrence independently selected from H, or OH; 

R^ is phenyl substituted with 2 R*; 

R'^isR^ 
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7. A compound of claim 1, wherein X is C, O, SQ2or S. 

8. A co^^>ound of claim 1, wherein: 

5 Ar' is a S-or 6-membered aromatic or heteroaromatic ring optionally substituted with 

0 or 1 said ring having 1 nitrogen, oxygen or sulftir atom. 

9. A compound of claim 1, wherein: 

is H, Crealkyl, Ca-scycloalkyl, C^MalkylNR^R^ 

10 

10. A compound of claim I, wherein: 

R' and R^ are» at each occurrence independently selected from H, Cr4alk}4. 

1 1 . A compound of claim 1, wherein: 

15 R^ and R^ are combined to form a fused phenyl moiety substituted with 0, 1 or 2 Rf. 

12. A compound of claim 1, wherein: 

R* is, at each occurrence independently selected from F or CL 

20 13. A compound of claim 1 , wherein R^ is F or CL 

14. A compound of claim 1, wherein R^ is H or CHR^R^ 

15. A compound of claim 1, wherein R* is d-aalkylR^ or CH(OH)R^^ 

25 

16. A compound of claim 1, wherein: 

R^ and R^ are, at each occurrence independently selected &om H or OH. 

17. A compound of claim 1, wherein R^ is phenyl substituted with 2 R**. 

30 

18. A compound of claim 1, wherein R^^ is phenyl substituted with 2 R^ 

19. A compound of claim 1, wherein: 
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XisC,0,S02orS; 

r' is H, Crealkyl, C3-6<^cloalkyl, C2-4alkyINR'R''; 

R' and R'' are, at each occurrence independently selected from H,or Ci-4alkyl; 
R* and R' are combined to form a fused phenyl moiety substituted with 0,1 or 2 R*; 
5 R' is, at each occurrence F; 

R^ is For CI; 
R" is H, or CHRV; 
R' is C-jalkylR' or CH(0H)R"; 

R' and R^ are, at each occurrence independently selected from H or OH; 
10 R' is phenyl 3, 5-disubstituted with F; 

R"* is phMjyl 3, 5-disubstituted with F. 



20. A compound of formula (I) selected from: 

(2S>N-[(2S,3S)-5-cyclqhexyl-2-(2,5-difluoropheayl)-4-oxo-23,4,5-tetrahydro-l,5- 
15 benzothiazepin-3-yll-2-{[(3,5-difluorophenyl)acetyl]amino}propanamide; 

■(2S>N-[(2R,3R)-5-cycl6hexyl-2-(2,5-difluorophenyl)-4-oxo-23,4,5-tetrahydro-l,5- 

benzothiazepin-3-yl]-2-{I(3,5-difluorophenyl)acetyl]amino}propanamide; 

(2S)-N-[(2S,3R)-5-cyclohexyl-2-(2,5-difluorophenyl>4-oxo-2,3,4,5-tetrahydro-l,5- 

benzothia2epin-3-yi]-2-{[(3,5-difluorophenyl)acetyl]amino}pK>panamide; 
20 (2S)-N-[(2R,3S)-5-cycIohexyl-2-(2,5-difluorophenyl)-4-oxo-23,4.5-tetrahydro-l,5- 

ben20thiazepin-3-yl]-2-{[(3,5-difluorophenyl)acetyl]ammo}propanamide; 

(2S>2-{[(3,5-difluorophenyl)acetyi]anuno}-N-[(2S3S)-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5- 

tetrahydro-l ,5-benzothiazepin-3-yl]propanamid^ 

(2S>2- { [(3,5-difluorophenyl)acetyllamino) -N-[(2R,3R)-2-(2,5-difluorophenyl)-4-<«o- 
: :*: 25 2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl]propanamide; 
: (2S)-2-{[(3,5-difluorophenyl)acetyl]amino}-N-[(2R,3S)-2-(2,5-difluorophenyl)-4-oxo- 

*]:': 2,3,4,5-tetrahydro-l,5-benzothiazepin-3->1]propanamide; 

(2S)-2-{[(3,5-difluorophenyl)acetyl]amino}-N-[(2S,3R)-2-(2,5-difluorophenyl>4-oxo- 

: ' : 2,3,4,5-tetrahydro- 1 ,5-benzothiazepin-3-yl]propanamide; 

- 30 (2S>2-{[(3,5.difluorophenyl)acetyl]amino>-N-[(2S,3S)-2-(2,5Hiifluorophenyl)-4-oxo-2,3,4^ 

tetrahydn>l,5-benzothiazepin-3-yl]-3-hydroxypropanamide; 

(2S>2-{[(3,5-difluorophenyl)acetyl]amino)-N-[(2R,3R)-2-(2,5-difluorophenyl)-4-oxo- 
• . • 2,3,4,5-tetrahydro-l ,5-ben20thiazepin-3-yll-3-hydroxypropanamide; 
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/'>SV2-{[(3,5-dmuorophenyl)acetyI]amino}-N-[(2R^S)-2-(2,5-difiuorophenyl)-4-<>xo- . 
iJI.4^-tetrahydro-l,5-benzothiazepin-3-yl]-3-hydroxypropanainide; 
<2S)-2-{[(3,5-difluoiophenyl)acetyl]ammo}-N-[(2S^R)-2-(2,5-dmuorophenyl)-4-o^^^ 
>J,4^-tetrahydro-l,5-benzolhiazepin-3-yl]-3-hydroxypropanamide; 

♦l,5-difluorophenyl)acetyl]-N'-{(2R,3R>2-(2>difluorophenyl)-5-I2. 
••dhylanuno)ethyl3-4-oxo-23,4.5-tetrahydn>l,5-benzoftiazepin-^ 
V-K3,5-difluorophenyl)acetyll-N'-{(2S,3S)-2-(2,5-difluorophenyl)-5-[2- 

*«ihylaimno)ethyl]-4-oxo-23A5-tetrahydrc>-l,5-ben20thiazepiiv3-yl}-l^alani^^ 
>:2.5-difluorophenyi)acetyl]-N*-{(2R,3S)-2-(2,5-difluorophenyl>5-[2- 
..iiT«eihylaimno)ethyl]-4-oxo-2;JA5-tetrahydro-l,5-ben2»thiazepin-3-^^ 
^ .((3,5-difluorophenyl)acetyl]-N'- {(2S,3R)-2-(2,5-difluorophenyl)-5-[2- 
^sfiinethylamino)ethyll-4-oxo-2,3,4,5-tetrahydro-l,5-beri20thia2epinr3-yl}-l^^ 
N*-[(3,5-dinuorophenyl)acetylJ-N*-[(2R,3R>2K2,5-difluorophenyl>-5-methyl-4-oxo-2^,4,5- 

tetrahydro-l,5-benzotiiiazepin-3-yi]-I^alaninamide; 
15 N'-[(3.5-difluorophenyl)acetyl].N'-[(2S,3S>2<2,5-dmuorophenyl>5-methyi-4-oxo-2^,4,5- 

tetrahydro-l,5-beii20thia2«pin-3-ylJ-L-alaninamide; 

K'-[(3,5-difliiorophenyl)acetyl]-N'-((2R,3S)-2-(2,5-difluorophenyl>5-inethyl-4- 
tetrahydro-l,5-benzofliiazepin-3-yl]-L-alaninamide; 

N^-[(3,5-difluorophenyl)acetyl]-N^[(2S3R>2K2,5-difluorophenyl)-5-methyl-4-oxo-23,4,5- 

20 tetrahydro-l,5-ben20thia2epin-3-yl]-L-alaninainide; 

N*-[(3,5-difluorophenyl)acetyl]-N'-[(2R,3R)-4-oxo-2-phenyl-2;j,4,5-tetrahydro-l,5- 

beozothiazepm-3-yl]-L-alaninamide; 

NM(3,5-difluorophenyl)acetyl]-N'-[(2S,3S)-4-oxo-2-phenyl-2^,4,5-tetrahydro-l,5- 

ben20thiazepin-3-yl]-L-alaninamide; ^ 
25 N*-[(3,5-difluorophenyl)acetyl]-N'-[(2R^S)-4-oxo-2-phenyl-2,3.4^-tetrahydro.l,5- 

benzothiazepin-3-yl3-L-alaninamide; 

N2-[(3,5-difluorophenyl)acetyl]-N*-[(2S3R)-4-oxo.2-phenyI-2,3,4^-tetrahydro-l,5- 
benzothiazepiiv-3-yl]-L-alaninamide; 

N'-[(2R,3R)-2-(3,4-dicWorophenylH-oxo-23.4^-tetRdiydro-l,5-beii2otMa2»pm^^ 

30 [(3^-difluorophenyl)acet^3-L-aIaninaniide; 

N^4(2S3S)-2-(3,4-dichlorophenyl)-4-oxo-2;j,4,5-tetrahydro-l,5-ben20lWa2epin-3-y^^ 

[(3,5-difluorophenyl)acetyl]-L-alaninaimde; 




t Patent- Qch reg-veifcet 



2002 '1C- 0 3 



100848 



-48- 



N'-[(2R^S>2-(3,4^dicWorophenylH-oxo-23A5-tetrahydro-l^-benzothiazepin-3-yl]-N*- 
[(3^-difluorophenyI)acetyl]-L-alaninainide; 

N»-[(2S3R>2-(3,4-dicWorophenylH-oxo-2^,4^-tetrahydro-l,5-benzothiazepin-3-yy^^ 
[(3^-difluorophenyl)acetyl]-L-alanmaimde; 

N*-[(2S^S)-7-cWoro-2-(2,5-difluorophenylH-oxo-23,4,5-tetrahydio-l^-bei^ 
yl]-N*-[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N'-[(2R,3R>7-chloro-2-(2,5-difluorophenylH-oxo-2,3,4,5-tetrahydro-l,5-ben2»thiaze^ 
yI]-N*-[(3,5-difluorophenyl)acet^]-L-alaninamide; 

N'-[(2R,3S>7-cWoro-2<2,5-difluorophenylH-oxo-2,3A5-tetrahydio-l,5-benzothiazepm^^ 
)i]-N*-[(3,5-difluorophenyl)acet^]-L-alaninamide; 

N'-K2S^RH-<Woro-2-(2>difluorophenyl)-4.oxo-23,4>tetiahydit>-l,5-benzotM^^ 
yll-N*-[(3,5-difluorophenyl)ace«yl]-L-aIaninamide; 

N'-[(2S3S)-2-(4-cMorophenj1)-4K>xo-2,3,4,5-tetrahydro-l,5-benzotbiazepin-^^ 
difluorophenyl)acetyl]-L-alaninamide; 

N'-[(2R3R>2<4-cWorophenyl)-4-oxo-23,4,5-tetrahydro-l,5-benzolMazepin-3-yl]-N^-[(3,5- 
difluorophenyl)acetyl]-L-alamnamide; 

N'-[(2R,3S^2-(4-chlorophenylH-^xo-2^,4,5-tetrahydro-l,5-beirz»tWaz»pin-3-yl]-N^^^^^ 
difluorophenyl)acetyl]-L-alaninamide; 

N*-[(2S3R>2-(4-cMorophenylH-<>xo-2,3,4,5-tetrahydro-l,5-benzothia2epub-3-yll-NM(^ 
difluorophenyl)acetyl]-L-alaninaniide; 

N'-[(3,5-difluorophenyl)acetyI3-N'-[(2S^S)-2-(4-methoxyphenyl)-4-oxo-2,3,4,5-tetiahy^ 
l,5-benzothiazepin-3-yll-L-alaninamide; 

N^.[(3,5-difliiorophenyl)acetyl>N'-[(2R^R>2-(4-methoxyphenylH-ox<^2,3,4,5-tetra^^ 
l,5-benzothiazepin-3-yi3-L-alaninanude; 

N^-((3,5-difluorophenyl)acetyll-N'-[(2R,3SV2-(4-methoxyphenyl)-4.oxo-2,3,4^-tetrah 
1 ,5-benzothiazepin-3-yl]-L-alaninamide; 

N2-[(3,5-difluorophenyl)acetyl]-N'-[(2S^R)-2-(4-methoxyphenyl)-4-oxo-2,3.4.5-tetr^ 
l,5-benzothiazepm-3-yl]-L-alaninainide; 

N'-l(2S^S)-7-cWon>-2-(2,5-difluorophenylH-oxo-23,4.5-tetrahydro-l>beiizotbiazepifr^ 

yl]-N*.[(2S)-2-(3,5-difluorophen)d>-2-hydroxyacetyl]-L-alaninamide; 
N'-K2R,3R>7-cWon>-2<2,5-difluorophenylH-oxo-23,4,5-tetrahydr(>-l,5-benzothiaz^ 

yl]-N^-[(2S)-2-(3,5-difluorophenyl)-2-hydroxyacetyl]-L-alaninamide; 
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N^-[{2R,3S)-7-chloro-2-(2,5-^ifluorophenyIH-ox<>-23,4,5-teti^ydro-l,^^^ 
yl]-N^-[(2SV2-<3,5-difluorophenyl)-2-hydroxyacetyl]-L-alanm 

N^-[(2S3R>7-chloro-2-{2,5-^fluorophenylH-oxo-2,3,4,5-tetrahydr^ 1 .S-benzothiazepin-S- 
yl]-N^-[(2S)-2-(3,5-difluorophenyl)-2-hydroxyacetyl]-L-alaninamide 
5 N^-[(2R,3RH-oxo-2-phenyl-23,4,5-tetrahydro-l ,5-benzotWazepin-3-yl]-^^ . 
L-alaninamide; 

N^-[(2S,3SH-ox<>2-phenyl-2^,4,5.tetrahydro-l,5-benzothia2epin-3-yl]-^^ 
L-alaninamide; 

N^-[(2R,3S)-4-oxo-2-phenyI-23A5-tetrahydix)-l,5-benzothiazepm-3 
10 L-alaninamide; 

N'-[(2S,3R)-4-oxo-2-phenyl-2^,4,5-tetrahydn>-l ,5-ben20thia2epin-3-yl]-N^-(phenylacetyl)- * 
Lralaninamide; 

N^-[(3,5-difluorophenyl)acetyl]-N^-[(2S,3S)-2<4-methylphenylH-oxo-23A 
1 ,5-ben20thia2epin-3-yl]-L-alaninaniide; 
15 N^-[(3,5Hlifluorophenyl)acetyl]-N'-[(2R3R)-2.(4-methylphenylH^^ 
1 ,5-benzothiazepin-3-yl]-L-alaninamide; 

N^-[(3,5-difluorophenyl)acetyl]-N^-[{2R,3S)-2-(4-methylphenylH-o^ 
l,5-benzothia2epin-3-yl]-L-alaninamide; 

N^-[(3,5-difluorophenyl)acetyl]-N^-[(2S^R)-2-<4-methylphenylH-oxo 
20 l,5-ben20thiazepin-3-yl]-L-alaninaniide; 

N'-[(2S,3S>7-chloro-4-oxo-2-phenyl-23,4,5-tetrahydro-l,5 
difIuorophenyl)acetyi]"L-alaninaniide; 

N'-[(2R,3R)-7-chlonM-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzoth^^ 
difluorophenyl)acetyi]-L-alaninamide; 



25 N^-[(2R^S)-7-chIoro-4-oxo-2-phenyl-23,4,5-tetrahydro-l,5-benzot^ 
difluorophenyl)acetyl]-L-alanmamide; 

N'-[(2S^R>7-chloro-4-oxo-2-phenyI-2,3,4,5-tetrahydro-l,5-ben20thia2epinO-^^^ 
difluon>phenyi)acety]]-L-alaninamide; 

NM(3,5-difluorophenyl)acetyll-N'-[(2S3R)-4-oxo-2-phenyl-2,3,4^-tetrahydr^ 1 ,5- 
30 benzoxazepm-3-yl]-L-alaninamide; 

N^-[(3,5-difluon>phenyl)acetyl]-N^-[(2R,3SH'<>xo-2-phenyl-2^,4^-^ 
benzoxazepm-3-yI]-L-alaninaxmde; 
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N^-[(3,5Kiifluorophenyl)acetyl]-N'-[(2R;3R)-4-oxo-2-phenyl-2^,4,5^^ 
benzoxazepinO-yI]-L-aIaninamide; 

N^-[(3,5-difluorophenyl)acetyl]-N'-[(2S^SH-oxcH2-phenyl-2^,4,5-t^ 
ben2oxa2epin-3-yl]-L-alaninainide; 
5 N^-[(3,5-difluorophenyl)acetyI]-N*-[(3S,4S)-8-fluoro-2-oxo-4.phenyW^^ 
l-benza2epin-3-y!]-L-alamiiamide; 

N^-[(3,5-difluon)phenyl)acetyl]-N'-[(3R,4R>8-fluoro-2-oxo-4-^^^ 
l-benzazepin-3-yl]-L-alaninamide; 

N^-((3,5-difluorophenyl)acetyl]-N'-[(3R,4S)-8.fluoro-2-oxo-4-phenyl-23,4 
10 l-ben2azepin-3-yI]-L-alaninaniide; 

N^-((3,5.difluorophenyl)acetyl]-N'-[(3S,4R)-8-fluorcK2-oxo-4-phenyi-23,4 
l-benzazepin-3-yIl-L-alaiiinamide; 

N^.[(2S)-2-hydroxy-4-'methylpentan5yl]-N^-[(2S,3S)-2K4-methoxyphen 
tetrahydro- 1 ,5-ben20thiazepin-3-yl]-l^al aninamide; 
15 N^-[(2S)-2-hydroxy-4-methylpentanoyl]-N^'[(2R,3R>2-<4-metho 
tetrahydr<> l,5-ben2othiazepin-3-yl]-L-alaninamide; 
N^-[(2S)-2-hydn)xy-4-methylpentanoyl]-N^-[(2R,3S)-2-(4-methoxyphen^ 
tetrahydro- l,5-benzothiazepin-3-yl]-L-alaiuiiamide; 

N^-[(2S>2-hydroxy-4-methylpentanoyi]-N^-[(2S,3R)-2-{4-methoxyphenylH^ 
20 tetrahydro- 1 ,5-benzothiazepin-3-)1]-L-alaninamide; 

N^-[(3,5-difluorophenyl)acetyll-N'-[(2S^R)-4-oxo-2.(2-thienyl)-23A5-tetr^ 
benzothiazepin-3-yl]-L-alaninamide; 

N^-[(3,5-difluorophenyl)acetyl].N'-[(2R3S).4-oxo-2.(2-thienyl>23,^^^ 

benzotfaiazepm-3-yl]-L-alaninamide; 
25 N^.[(3,5.difluorophenyl)acetyl]-N'-[(2R^RH-oxo-2-(2.thienyl>2,^ 
I benzothiazepin-3-yl]-L-alan]namide; 

N^-[(3,5-difluorophenyI)acetyl]-N'.[(2S^S)-4-oxo-2-(2-thienyl>2,3,4,5-^^ 
* ' : benzotfaiazepm-3-yl]-L-alaninamide; 

• - N^-[(3>difluorophenyl)acetyl]-N'-[(2R,3RH-oxo-2-(3-thienyl^^^^ 
30 benzotiiiazepin-3-yl]-L-aIaiunamide; 

l^.[(3,5-difluorophenyl)acetyl]-N'-[(2S^SH-oxo-2-(3-thienyI>2,3A5-^^^ 
' - benzotfaiazepin-3*yl]-L-alaninainide; 
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N*-[(3,5-difluorophenyl)acetyl]-N'-((2R3S>-4-oxo-2-(3-thienyi>2,3,4^-tetrahydi^ 
benzothiazepin-3-y!]-L-alaiunamide; 

N^-[(3,5-dmuorophenyl)acetyIl-N'-[(2S^RH-oxo-2K3-thienyl)-2^,4,5-tetrahydro-l,5- 
benzothiazepin-3-yl]-L-alaninaiiude; 
5 N*-[(3,5-difluorophenyl)acetyl]-N'-[(2S3R)-2-(2-fuiyiH-oxo-2^,4,5-tetiahydro-l^ 
benzothiazepin-3-yl]-L-alaiunamide; 

l^-[(3,5-difluorophenyl)acetyI]-N'-[(2IUS)-2-(2-fiuylH-oxo-2^,4,5-tetrahydro-l,5- 
benzothiazepin-3-yl]-L-alaninamide; 

N^-[(3,5-difluorophenyl)acetyl]-N'-[(2R,3R>2-(2-fiiiyl)-4-oxo-2^,4,5-tetrahydro-l,5- 
10 benzothiazepin-3-yl]-L-alaiiinamide; 

N^-[(3,5-difluorophenyl)acetyl]-N'-[(2S3S)-2-(2-fiiiylH-oxo-2^A5-tetiahydro-l^ 
benzothiazepin-3-yI]-L-alaninamide; 

N^4(3,5-difluorophenyl)acetyll-N'-E(2R,3R>2-(3-fiirylH-oxo-2^,4,5-tetrahydro- 
benzotiiiazepin-3-yl]-L-alanmamide; 
15 N^-[(3,5-difluorophenyl)acetyl]-N'-[(2S^S>2-(3-furyi)-4-oxo-2^,4,5-tetrahydro-l,5- 
benzotfaiazepm-3-yi]-L-alaninainide; 

NM(3^-difluorophenyl)acetyl]-N'-[(2R^S>2^3-furyl)-4-oxo-2,3,4^-tetrahydro-l,5- 
benzo1faia2epin-3-yl]-I^alaninamide; 

N*-[(3^-dmiiorophenyI)acetyl]-N'-((2S^R>2-(3-£uiylH-oxo-2,3,4,5.tetrahydro-^ 
20 benzotfuazepin-3-}4]-L-aIaninamide; 

N^-t(2S>2-hydroxy-4-methylpentanoyl]-N'-[(2S^R)-4-oxo-2-phenjd-2^,4^-tetrahydro-l,5- 
benzoxazepin-3-yl]-L-alanmamide; 

N*-[(2S)-2-hydroxy-4-methylpentanoyl]-N'-[(2R^S)-4-oxo-2-phenyl-23,4,5-tetrahydro-l^- 
benzoxazepm-3-yq-L-alanmanude; 
25 N^-[(2S)T2-hydroxy-4-methylpentanoyl}-N'-((2R^R)-4-oxo-2-phenyl-2ii4,5-tetr^ 
benzoxazepm-3-yl]-L-alaninamide; 

N*-[(2S)-2-hydroxy-4-nMthylpentanoyI]-N'-[(2S^SH-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-}i]-L-alaDina]iude; 

N*-[(3,5-difluorophenyI)acetyI]-N'-[(2S^R)-5-methyl-4-oxo-2-phenyl-2^,4,5-tetrahydro-l,^ 
30 benzoxazepin-3-yl]-L-alaninainide; 

N*-[(3,5-difluoropheny!)acetyl]-N'-[(2R,3S)-5-methyl-4-oxo-2-phenyl-23,4^-tetrahydro 
benzoxazepin-S-ylj-L-alaninnnude; 
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N^-[(3,5-difluorophenyl)a(»tyl]-N'-[(2R,3R>5-methyl-4-oxo-2-phenyi-23,4,5-tetrahydio- 
1 ,5-benzoxazepin-3-yl]-L-alaninamide; 

N^-[(3,5-difluorophenyl)acetyl]-N'-[(2S^S>-5-methyl-4-oxo-2-phenyl-23,4,5-tetrahydro-I,5- 
beiizoxazepin-3-yl]-L-alaQinainide; 

5 N'-[(2S^S>7-chloro-2-(2,5-difluorophenyl>5-methyl-4-oxo-2,3,4,5-tetrahydn>-l,5- 
ben2ofliia2epin-3-yI]-N^.[(3,5-difluoropheny])acetyl]-L-alaninaniide; 
N'-[(2R^R>7-cWoro-2-(2,5.difluorophenyl)-5-methyl-4-oxo-2;3,4,5-tetrahydrd-l,5- 
benzothia2epin-3-yll-N^-[(3,5-difluorophenyl)acetyl]-L.alaninamide; 
N'-[(2R3S>7-chloro-2-(2,5-difluorophenyl)-5-me%l-4-oxo-2^,4,5-tetrahydro-l^- 
10 ben?M>thiazepin-3-yl]-N^-[(3,5-difluorophenyl)acetyl]-L-alanmamide; 

N'-[(2S,3R)-7-cWoro-2-(2,5-difluorophenyl>5-methyl-4-oxo-2,3,4>tetrahydro-l,5- 
benzothia2epin-3-yl]-N^-[(3,5-difluorophenyl)acet)d]-L-aIaiunarnide; 

N*-[(3,5-difluorophenyI)acetyl]-N*-X(6S,7S)-5-oxo-7-phenyl-l,4-tiiiazepan-6-yl]-I^ 
alaninamide; 

15 N^-[(3,5-difluorophenyl)acetyl]-N*-[(6R,7R>5-oxo-7-phenyl-l,4-&iazepan-6-yl]-L- 
alaninamide; 

N^-[(3,5-difluorophenyl)acetylJ-N'-[(6R,7S)-5-oxo-7.phenyl-l,4-lluazepan-6-3d]-L- 
alaninamide; 

N^-[(3,5-diflucm>pher^)acetyl]-N'-[(6S,7R)-5-oxo-7-phenyl-l,4-fluazepan-6-yi]-L- 
20 . alaninamide; 

(25>iSr-[(25'^5)-7-cWoro-2-(2,5-difluorophenyl>l,l-dioxido-4-oxo-2,3,4,5-tetrah^ 
ben2oAia2epm-3->i]-2-{[(3,5-difliK>rophenyl)acetyi]anuno}propanamide; 
(25>iy^[(2/?3/J>7-chloro-2K2^-difluorophenyl)-l,l.dioxido-4-oxo-2,3,4,5-tetrahydro-l^- 
benzotfiiazepin-3-yl]-2-{[(3,5-difluorophenyl)acetyI]anuno}propanamide; 

25 (25)-JV-[(25'^JJ>7-cMoro-2-(2,5-difluorophenyl>l,l-dioxido-4-oxo-2,3A5-tetrahydro^ 
benzolhia2epin-3-yl]-2-{[(3,5-difluorophenyl)acetyl]amino>propanamide; 
(25>iV'-[(2/E,35^7-cMoro-2-(2^-difluorophenyI)-I4-dioxido-4-oxo-2,3,4^-tetra^ 
benzothia2epiii-3-yl]-2-{((3^-difluorophen>1)acetyl]amino}propanamide; 
(25)-jyf-[(25'^5>2-(3KdJorophenyl).5-methyl-l,l.dioxIdo-4-oxo-2,3,4,5-tet^ 

30 benzofliiazepin-3-yI]-2-{[(3,5-difluorop]ien;)d)acetyl]amino}piopananiide; 

(2iS>J^^[(2^^J?>2-(3-chlorophenyl>5-methy!-l,l-dioxido-4-ox<>-2,3,4^-tetrahyd^ 
benzotiiiazepin-3-yl]-2-{[(3,S-difluoroplienyl)acet)1]amino}propanamide; 
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(25>A/^[(2S'3/?>2-(3-cWorophen>d)-5-methyI-l,l-dioxido-4K)x^^ 
<>:^othia2epin-3-yl]-2-{[(3,5-difluorophenyl)acetyl]aniino)pro^ 
l'2yVA^-[(2i?35>2<3-chlorophenyl)-5-methyl-l,l-dioxid(>^ 
benzothiazepin-3-yl]-2-{ [(3,5-difluomphenyl)acetyl]am 
pharmaceutical acceptable salt thereofi 

. ' ■ A compound according to any one of claims 1 to 21, for use as a medicament 

Che use of a compound as defined in any one of claims 1 to 2 1, in the manufacture of a 
jfeament for the treatment or prophylaxis of disorders associated with ^-amyloid 
^"nfiiction, Alzheimer's disease, or Do^vn's Syndrome. 

23* A method for the treatment of neurological disorders associated with ^amyloid 
production comprising administering to a host in need of such treatment a therapeutically 
i 5 effective amount of a compound of claim L 

24. A method for inhibiting y-secretase activity comprising administering to a host in need of 
such inhibition a therapeutically effective amount of a compound of cldm 1 that inhibits 
secretase activity. 

20 

25. A method for the treatment or prophylaxis of Alzheimer's disease, or Down's S)mdrome 
comprising administering a therapeutically effective amount of a compound as defined in 
claim h . 

25 26. A method for the treatment or prophjiaxis of Alzheimer's disease, or Down's Syndrome 
comprising administering a therapeutically effective amount of a compoimd of formula (I) or 
* * a pharmaceutically acceptable salt as claimed in any one of claims 1 to 2 1. 
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27. A pharmaceutical composition comprising a compound of formula (I), as defined in any 
one of claims 1 to 21, together with at least one pharmaceutically acceptable carrier, diluent or' 
excipent 
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ABSTRACT 
NOVEL BE MyrfcTRTA7.ir .PlNES AND U SES THEREOF 
This invention relates to novel compounds having the structual diagram (I) 




to their phannaceulical compositions, and to their methods of use. These novel compounds 
inhibit y secretase and thereby inhibit tiie production of amyloid p protein^ thereby acting to 
prevent the formation of netirological deposits of amyloid protein. The present invention 
relates to the treatment of neurological disorders related to amyloid p protein production such 
as Alzheimer's disease. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant: 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



